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GENERAL 
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1.01  This  section  is  intended  to  provide  REA  "borrowers,  consulting 
engineers,  contractors,  and  other  interested  parties  with 
technical  information  for  use  in  the  design  and  construction 
of  REA  borrowers'  telephone  systems.   It  discusses  in  partic- 
ular the  open  wire  pole  top  assembly  units  that  are  designed 
to  meet  the  various  situations  encountered  in  the  construction 
of  open  wire  plant . 

1.02  This  section  replaces  REA  IE  &  CM-625,  Issue  No.  5,  dated 
December  I960.   The  section  is  revised  to  bring  it  into  con- 
foraiity  with  the  issue  of  REA  Fonn  5 11,  "Telephone  System 
Construction  Contract,"  dated  March  I962. 

1.03  Additions  include  steel  brackets  for  supporting  insulated 
open  wires,  (PAl-6  and  PA2-i|  units);  new  single  and  buckarm 
two-pin  deadend  crossarms  (Type  DEP)  (PBl-6  and  PBl-7  units); 
single  and  double  four-pin  crossarms  (Type  6c)  for  eight 
insulated  open  wires  (PB^-1  and  ^3^-2   units);  single  and 
double  crossarms  (Type  lOC)  drilled  for  supporting  twelve 
insulated  open  wires  (PB6-1  and  PB6-2);  two  single  crossarms 
(Type  DETE)  drilled  for  deadending  twelve  insulated  open 
wires  (PB6-7);  one  single  crossarm  (Type  DETE)  drilled  for 
deadending  twelve  insulated  open  wires  (PB6-8  units);  pin  and 
insulator  (T-2A  unit);  pins  and  insulators  (T-2S  unit);  2-point 
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pin^  insulator  and  "bracket  assembly  for  insulated  open  vires 
(T-21  unit);  and  4-point  transposition  "bracket  for  insulated 
open  wires  (T-22  unit). 

1.04  Minor  changes  were  made  in  some  iinits  and  I962  dates  are  shown 
on  their  drawings. 


1.05  In  the  construction  of  a  telephone  system  several  different  pole 
top  assembly  units  may  be  required  on  a  pole  in  order  to  make  a 
complete  structure .  The  units  have  been  established  so  that  the 
required  assemblies  may  be  readily  specified  and  combined  as 
needed.   In  certain  unusual  situations  it  may  be  necessary  for 
the  engineer  to  prepare  guide  drawings  to  illustrate  the  place- 
ment of  the  various  assembly  \anits  on  a  pole  but  these  situations 
should  be  rare . 

1.06  Each  pole  top  assembly  unit  has  definite  design  load  limitations 
based  on  the  inherent  strength  of  its  individual  components.   The 
design  loads  indicated  for  the  various  assembly  units  are  based 
on  the  maximum  vertical  load,  the  maximum  transverse  (horizontal) 
load  or  the  longitudinal  load  in  the  direction  of  the  line,  which- 
ever governs,  to  which  they  may  be  subjected. 

1.07  Pins  and  insulators  are  stressed  by  the  transverse  (horizontal) 
and  longitudinal  (in-line)  loads  more  than  by  the  vertical  loads. 
Deadend  crossarms  are  stressed  chiefly  by  the  longitudinal  (in- 
line) loads.   The  design  load  limits  established  for  the  various 
assembly  units  occur  when  the  supported  conductors  are  subjected 
to  storm  loads  as  defined  in  the  Sixth  Edition  of  the  National 
Electrical  Safety  Code  (HESC)  and  stated  in  REA  TE  &  CM-615,  "Design 
of  Bare  Open  Wire  Plant."     The  vertical  load  is  due  to  the 
weight  of  the  conductor  plus  the  weight  of  the  ice,  when  specified. 
The  transverse  loads  at  comers  in  the  line  and  the  loads  at 
deadends  are  due  to  the  tension  of  the  conductors  in  the  presence 
of  code  loadings.   Data  are  available  from  the  various  conductor 
manufacturers  which  indicate  the  pull  or  load  of  the  conductors 

at  various  line  angles  (comers)  and  at  deadends.   The  data  are 
based  on  the  tension  of  tbe  conductors  that  would  occur  for 
various  span  lengths  when  the  conductor  is  subjected  to  code  load- 
ing in  the  heavy,  medium,  or  light  loading  districts.  Attention 
is  called  to  the  fact  that  the  data  available  from  the  wire  manu- 
facturers indicate  the  load  on  the  basis  of  a  pair  of  conductors 
wheraas-the  loads  indicated  in  this  section  are  on  a  per  conductor 
basis  and  the  loadings  in  the  heavy,  medium,  and  light  loading 
districts  are  calculated  as  required  by  the  KESC  for  0°,  15°,  and 


30  F,  respectively  for  these  districts 
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l-08  Wire  Loads;   Chart  1  is  included  to  give  vertical  wire  load 
information  for  use  in  judging  whether  a  particular  pole  top 
unit  is  strong  enough  to  support  the  load.   The  chart  shows 
the  vertical  loads  for  wires  in  the  heavy,  medium,  and  light 
storm  loading  districts.   The  data  are  for  spans  where  the 
poles  are  of  the  same  height  and  on  level  ground.   It  is 
assumed  in  this  case  that  a  pole  supports  the  load  of  a  half 
span  in  each  direction  from  it,  in  tangent  construction. 
Where  one  pole  supports  its  load  at  a  higher  level  than  the 
two  adjacent  poles,  it  will  he  supporting  the  load  of  more 
than  the  two  half  spans  in  each  direction  from  it;  and  some 
assumption  of  load  increase  may  "be  advisable  if  the  difference 
in  pole  height  is  great.   Where  the  poles  are  in  a  line  going 
up  a  long  grade,  the  load  per  pole  will  be  about  the  same  on 
each  pole  and  equal  to  the  load  on  one  span  if  the  spans  are 
nearly  equal. 

2.   ASSEMBLY  UNITS  ON  EXISTING  POLES  (N  Units) 


2.01 


Crossarm  type  pole  top  assembly  units  shall  have  a  prefix  N 
applied  to  them  if  they  are  to  be  placed  on  existing  poles 
carrying  electric,  telephone,  or  other  service. 


INSULATED  LINE  WIRE  ASSEMBLY  UNITS 

Fig.  1,  PAl-6,  Single  Steel  Support  Bracket 

Fig.  2,  PA2-i4-,  Double  Steel  Support  Bracket 

Fig.  3,  FBk-l,    Single  Four-pin  Crossarm  (Type  6c) 

Fig.  k,    PBU-2,  Double  Four-pin  Crossarm  (Type  6c) 

Fig.  5,  PB6-1,  Single  Six-pin  Crossarm  (Type  lOC) 

Fig.  6,  PB6-2,  Double  Six-pin  Crossarm  (Type  lOC) 

Fig.  7,  PB6-7,  Deadend,  Two  Single  Crossarms  (Type  DETE)  (Buckarm) 

Fig.  8,  PB6-8,  Deadend,  Single  Crossarm  (Type  DETE) 

Fig.  9,  T-21,  Two-point  Bracket 

Fig.  10,  T-22,  Four-point  Transposition  Bracket 

Fig.  11,  Insulated  Wire  Supports  on  Double  Armed  Pole 

Fig.  12,  Insulated  Wire  Supports  on  Double  Steel  Support  Bracket 

BARE  WIRE  CROSSARM  ASSEMBLY  UNITS 

Fig.  13,  PBl-LA,  Two-pin  Crossarm  (Type  2A) 

Fig.  Ik,  PBl-2,  Double  Two-pin  Crossarm  (Type  2A) 

Fig.  15,  PBl-3,  Two-pin  Crossarm  (Type  2A)  (With  Brace) 

Fig.  16,  PBl-4,  Single  Two-pin  Sidearm  (Type  2B) 

Fig.  17,  PBl-5,  Double  Two-pin  Sidearm  (Type  2B) 

Fig.  18,  PBl-6,  Deadend,  Single  Crossarm  (Type  DEP) 


-  3  - 


KEA  TE  8c   CM-625 


Fig.  19,  PBl-7,  Deadend,  Tvo  Single  Crossarms  (Type  DEP)  (Buckarm) 

Fig.  20,  FB3-1,  Single  Six-pin  Crossarm  (Type  6a) 

Fig.  21,  PB3-2,  Double  Six-pin  Crossarm  (Type  6a) 

Fig.  22,  PB3-3,  Single  Six-pin  Crossarm  (Type  6b) 

Fig.  23,  PB3-4,  Double  Six-pin  Crossarm  (Type  6b) 

Fig.  2k,   PB3-7,  Single  Six-pin  Sidearm  (Type  6a) 

Fig.  25,  PB3-8,  Two  Single  Six-pin  Sidearms  (Type  6a) 

Fig.  26,  PB5-I,  Single  Ten-pin  Crossarm  (Type  lOA) 

Fig.  27,  EB5-2,  Double  Ten-pin  Crossarm  (Type  lOA) 

Fig.  28,  PB5-3,  Single  Ten-pin  Crossarm  (Type  lOB) 

Fig.  29,  FB^-k,    Double  Ten-pin  Crossarm  (Type  lOB) 

Fig.  30,  PB5-5,  Deadend,  Two  Single  Crossarms  (Type  DE)  (Buckarm) 

Fig.  31,  PB5-6,  Deadend,  Single  Crossarm  (Type  DE) 

32,  PB5-7,  Deadend,  Two  Single  Crossarms  (Type  DET)  (Buckarm) 
PB5-8,  Deadend,  Single  Crossarm  (Type  DET) 
PB5-9  Single  Ten-pin  Sidearm  (Type  lOA) 
PB5-10,  Two  Single  Ten-pin  Sidearms  (Type  lOA) 

-12,  -ik,   Deadends  Single  Crossarm  (Types  DETA, 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


33, 

35, 

36,  PB5-11, 
DETB,  DETD) 
Fig.  37,  PB5-I5, 
Fig.  38,  PB5-I6, 


Deadend,  Single  Crossarm  (Type  DETC)  H  Frame 
-17,  -18,  -19,  Deadend,  Two  Single  Crossarms 


(Types  DETA,  DETB,  DETC,  DETD)   (Buckarm) 
MTSCELLAMEOUS  ASSEMBLY  UNIT 


Fig.    39,   PMl,   Pole  Ligjitning  Protection  Assembly 

Fig.  kO,   PM2,  Pole  Ground  Assembly 

Fig.  hi,   PM2B,  Aerial  Ground  Wire  Assembly 

Fig.  k2,   PM3,  Pole  Top  Extension 

Fig.  ^3,  PMIO,  Metal  Pole  Gain 

Fig.  hk,   PMl4,  Push  Brace  Accessories 

Fig.  i^-5,  PM52,  -1,  -2,  Pole  Marking 

Fig.  h6,   P3-1,  -5,  Lightning  Arresters  (Single  and  Five  Pairs) 

Fig.  ^7,  P4-1,  Open  Wire  Power  Contact  Protector  (Single  Pair) 

Fig.  k3,   P^-5,  Open  Wire  Power  Contact  Protector  (Five  Pairs) 

Fig.  ^4-9,  P5-I,  Drainage  Unit  (Capacitor-Resistor  Type)  Non joint  Use 

Fig.  50,  P6-1A,  Drainage  Unit  (inductor-Capacitor  Type)  Joint  Use, 

(Connection  to  Ground  Rod) 
Fig.  51,  P6-1C,  Drainage  Unit  (inductor-Capacitor  Type)  Joint  Use 

(Connection  to  MGN) 

6.   PINS,  INSULATORS,  TRANSPOSITION  BRACKETS  AND  CIEVISES 

Fig.  52,  T-1,  T-2,  T-2A,  Pin  and  Insulator  Units 

Fig.  53,  T-2S,  T-3,  T-3A,  Pin  and  Transposition  Insulator  Units 

Fig.  5^4-,  T-5,  Two-wire  Flat  Deadend  (Clevises) 

Fig.  55,  T-5A,  Double  Two-wire  Flat  Deadend  (Clevises) 
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Fig.  56^  T-6,  Tandem  Transposition  (Type  B,  Light  Duty) 
Fig.  57,  T-7,  Tandem  Transposition  (Type  C,  Heavy  Duty) 
Fig.  58,  T-I8,  T-19,  Reinforced  Heavy  Duty  Point  Transposition 

Brackets 
Fig.  59,  T-20,  Reinforced  Heavy  Duty  Point  Transposition  Bracket 


Note:  Assembly  Unit  drawings  herein  are  reproductions  of  these  drawings 
as  shown  in  REA  Form  5 11,  dated  March  I962. 
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Note  1; 


o     o 
Use  for  comers  from  0  to  20  • 


USED  ON  NON-JOINT  OR  JOINT  TANGENT  OR  CORMR  POIiES  FOR 
k   INCH  SPACED  INSULATED  OPEN  WIRE  USING  THE  T-2S  UT^IT  FOR 
WIP.E  ATTACHMENTS  .   SEE  FIGURES  10  AND  12  FOR  WIRE  ATTACH- 
MENT METHODS. 
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RURAL  TELEPBDNE  CONSTRUCnCW  PRACTICES 
SIirai£  STEEL  SUPPORT  BRACKET 


Scale; WS. 


January  l8^   I962 
PAl-6 


Figure   1 
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Note:      Use  for  comers  from  0     to  20   . 
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USED  ON  NON-JOINT  TANGENT  OR  CORNER  POLES  FOR   ^-INCH  SPACED 
INSULATED   OPEN  WIRE  USING  THE  T-2S  PIN  AND   INSULATOR  UTJITS 
OR  THE  T-22   STEEL  BRACKET  UNIT  FOR  WIRE  ATTACHMENTS.      SEE 
FIGURES   10  AND  12   FOR  WIRE  ATTACHMENT  METHODS. 


RURAL  TELEPHONE  CJOHSTRUCTION  PRACTICB3 
DOUBLE  STEEL  SUPPORT  BRACKET 


.^CfllfiJ IQS- 


January  I8.  1962 
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Figure  2 
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Elevation 


Side  Elevation 


USED  ON  NON-JOINT  OR  JOINT  TANGENT  OR  CORNER  POI^S  FOR  i|-INCH 
SPACED  INSULATED  OPEN  WIRE  USING  T-21  OR  T-22  STEEL  BRACKET 
UNITS  FOR  WIRE  ATTACHMENTS.   LIMITATIONS:   CORNERS  0  TO  35 
DEGREES;  225  HBS.  MAXIMUM  VERTICAL  LOAD  PER  CONDUCTOR:  AND 
10  PERCENT  MAXIMIM  DOWNWARD  GRADE  CHANGE.   SEE  FIGURES  9  AND 
10  FOR  WIRE  ATTACHMENT  METHODS. 
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RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
SINGLE  FOUR-PIN  CROSSARM    (TYPE  6C) 
(INSULATED  OPEN  WIRE  CONSTRUCTION) 


SCALE:     NTS 


March  3,   1962 
PBi^-1 


Figure   3 
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USED  ON  NON-JOINT  OR  JOINT  TMGENT  OR  CORKER  POLES  FOR  i^-INCH 
SPACED   INSULATED  OPEN  WIRE  USING  T-21   STEEL  BRACKET  UNITS  FOR 
WIRE  ATTACHMENTS;   AT  ALL  RAILROAD  AND  RIVER  CROSSINGS   IN  SUCH 
LIKES:   AND  AT  DOWNWARD  GRADE  CHANGES  EXCEEDING  10  PERCENT. 
LIMITATIONS:      CORNERS  35  TO  60  DEGREES;    VERTICAL  LOAD  PER  CON- 
DUCTOR U50  LBS.;   AM)  25  PERCENT  MAXIMUM  DOWNWARD  GRADE  CHANGE. 
SEE  FIGURE   11  FOR  WIRE  ATTACHMENT  METHODS. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
DOUBLE  FOyR  PIN  CROSSARM  (TYPE  6C) 
(INSULATED  OPEN  WIRE  CONSTRUCTION) 


Scale:      NTS 


February  2U,    1962 
PBi|-2 
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Figure   h 


REA  TE  &  CM-625 


> 


c-d-ek 


-'fl 


■^ 


I 


'I 


I 


.4 


Ele-mtlon 


Side  IlerKtioa 


USED  ON  NON-JOINT  OR  JOINT  TMGENT  OR  CORNER  POLES  FOR  U-INCH  SPACED 
INSULATED  OPEN  WIRE  USING  T-21  AOT)  T-22  STEEL  BRACKET  UNITS  FOR  WIRE 
ATTACHMENTS.   LIMITATIONS:   CORNERS  0  TO  35  DEGREES;  225  LBS.  MAXIMUM 
VERTICAL  LOAD  PER  CONDUCTOR;  AND  10  PERCENT  MAXIMUM  DOWNWARD  GRADE 
CHANGE.   SEE  FIGURES  9  AND  10  FOR  WIRE  ATTACHMENT  METHODS. 
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RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
SINGLE  SIX-PIN  CROSSARM,  (rYPE  lOC) 
(INSULATED  OPEN  WIRE  CONSTRUCTION) 


SCALE:     NTC 


February  20,   1962 


PB6-1 


Figure   5 
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USED  ON  NOW-JOINT  OR  JOINT  TANGENT  OR  CORNER  POISES  FOR  k  INCH 
SPACED  INSULATED  OPEN  WIRE  USING  T-21  STEEL  BRACKET  UNITS  FOR 
WIRE  ATTACHMENTS;  AT  ALL  RAILROAD  AND  RIVER  CROSSINGS;  AND  AT 
DOWNWARD  GRADE  CHANGES  EXCEEDING  10  PERCENT,  LIMITATIONS: 
CORNERS  35  TO  60  DEGREES:  MAXIMUM  VERTICAL  LOAD  PER  CONDUCTOR 
1^50  LBS.;  AND  25  PERCENT  MAXIMUM  DOWNWARD  GRADE  CHANGE.  SEE 
FIGURE   11  FOR  WIRE  ATTACHMENT  METHODS. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
DOUBLE  SIX  PIN  CROSS ARM   (TYPE  lOC) 
(INSULATED  OPEN  WIRE  CONSTRUCTION) 


_February  J^U,   1962 
PB6-2 


Figure   6 
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Position  of  top 
arm  guy 


Position  of  _ 
lower  arm  guy 


WHERE   ONE   OF  THE  TWO  SPARS 
HAS  AN  UP -PULL  PLACE   ITS 
CIRCUITS   ON  UPPER  CROSS- 
ARM.      IF  ONE  HAS  A  DOWN- 
PULL  PLACE   ITS  CIRCUITS   ON 
LOWER  ARM.      IF  BOTH  SPAHS 
PULL  UP  OR  DOWN  ADJUST 
SEPARATION  OF  CROSSARMS 
TO  GIVE   INCREASED  SEPARA- 
TION BETWEEN  THE  WIRES   IN 
THE  TWO  SPANS. 


Elevation 


Plan 


NOTE:     All  hardware  items  not  listed  in  materials  list 
are   supplied  with  back  truss. 


USED  ON  NON-JOINT  OR  JOINT  CORNER  POLES  FOR  i+-INCH  SPACED 
INSULATED  OPEN  WIRE  IN  LINES  USING  6C  OR  IOC  CROSSARMS. 
LIMITATIONS:      CORNERS  60  TO  90  DEGREES;    MAXIMUM  LONGITUDINAL 
PULL   1500  TJBS.    PER  CONDUCTOR. 
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RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 

DEADEND,    TWO   SINGLE  CROSSARMS ^TYPE  DETe) 

(INSULATED  OPEN  WIRE  CONSTRUCTION) 


SCALE :      NTS 


February  20,    I962 
PB6-7 


Figure  7 
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Position  of  guy- 


Elevation 


Side  Elevation 


NOTE:     All  hardware  items  not  listed  in  materials  list  are  supplied  with 
back  truss. 


USED  ON  NON-JOINT  OR  JOINT  DEADEND  POIES  FOR  ^-INCH  SPACED 
INSULATED  OPEN  WIRE  ON  LINES  USING  6c   OR  IOC  CROSSARMS. 
LIMITATION:      MAXIMUM  LONGITUDINAL  PULL   I5OO  LBS.      PER  CON- 
DUCTOR . 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 

DEADEND,    SINGLE  CROSSARM    (TYPE  DETE) 

(INSULATED  OPEN  WIRE  CONSTRUCTION) 


SCALE :      NTS 


February  19,   19^2 
PB6-8 


Figure  8 
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Notes 


1.  Bracket  is  equipped  with  integrally  mounted  insulator  pins  by  manufacturer. 

2.  Plastic  bushings  must  be  installed  on  the  insulator  pins  in  the  field  before 
installing  the  glass  insulators. 

3.  Locust  bushing  must  be  used  when  bracket  is  mounted  using  holes  drilled  for 
wood  pins. 


USED  AS  NON-TRANSPOSED  ATTACHMENT  POINTS  ON  i^-INCH  SPACED  INSULATED 
WIRE  LINES  ON  6c   OR  IOC  SINGLE  CROSSARMS;   ALSO  IN  PAIRS  ON  THESE 
CROSSARMS  AT  DOUBLE-ARMED  POLES,    FOR  EITHER  TRAl^SPOSITION  OR  NON- 
TRANSPOSITION  WIRE  ATTACHMENTS.      MAXIMUM  COENER  35  DEGREES  ON  SINGLE 
ARMED  POLES.      SEE  FIGURE   11  FOR  APPLICATIONS  ON  DOUBLE  ARMED  POLES 
FOR  CORNERS   35   TO  60  DEGREES. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 

TWO -POINT  BRACKET 

(INSULATED  OPEN  WIRE  CONSTRUCTION) 


SCALE:      NTS 


Februa.ry  28,   1962 
T-21 


Figure  9 
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Notes: 

(r 

1. 

Bracket  is  equipped  with  integrally  mounted  insulator  pins  by  manufacturers. 

2. 

Plastic  bushings  must  be  installed  on  the  insulator  pins  in  the  field  before 
installing  the  glass  insulators. 

3. 

Locust  bushing  must  be  used  when  bracket  is  mounted  using  holes  drilled  for 
wood  pins. 

h. 

At  corners  the  two  pins  nearest  to  the  center  of  the  bracket  must  face 
the  angle. 

USED  AS  POINT  TRANSPOSITION  ON  i|-INCH  SPACED  INSULATED  OPEN  WIRE 
LINES  ON  6C  AND  C  CROSSARMS;    CANNOT  PfFl  USED  ON  DOUBLE -ARMED  POLES. 
SEE  FIGURE  11  FOR  LATTER  SITUATION;   WIRES  ARE  PLACED  IN  BOTTOM  GROOVES 

OF  ALL  FOUR  INSULATORS.      CORNER  LIMITATION,   MAXIMUM  35  DEGRWhIS. 

RURAL  TMT.KPHONE  CONSTRUCTION  PRACTICES 
FOUR  POINT  TRANSPOSITION  BRACKET 
(INSULATED  OPEN  WIRE  CONSTRUCTION) 

SCALE:      HTS 

March  1,   1962 

/ 

T-22 

Figure  10 
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For  6C  or  IOC  Crossarms 
(6C  illustrated) 


Transposed  Pair. 
One  wire  in  bottom  grooves, 
^ther  in  top  grooves 


« 


Non- trans- 
posed Pair 


Both  "Wires  in  bottom  grooves 


A  12  inch  armor  rod  shall  be  installed 
on  each  vire  at  each  insulator  and  the 
armored  wires  tied  at  each  insulator  per 
guide  drawings  163-5  or  163-6. 


Insulated  Wires 
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RUKAL  TELEPHOKE  CONSTRUCTION  PRAC3TICES 
INSULATED  WIRE  SUPPORTS 
ON  DOUBLE  ARMED  POLE 


Scale:  NTS 
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Figure  11 


RBA  IE   Sc  CM-625 


1  1/2  in.  X  5/8  in. 
Carriage  Bolt  in  Hole 
Nearest  Pole 

T-22,  Four-point  Transposition 

Bracket  Unit.   30  Inch  Armor 
Rods  on  Each  Wire.  Both 
Wires  in  Bottom  Grooves 


T-2S  Pin  and  Transposition 
Insulator  Unit.   12  Inch 
Armor  Rod  on  Each  Wire. 
Both  Wires  in  Bottom 
Grooves. 


^ 
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Insulated  Line  Wires 
k   Inch  Spaced  Pairs. 


PA2-4  Double  Steel  Support 
Bracket  Unit.   (Comprises 
Tvo  PAl-6  Single  Steel 
Support  Brackets) 


Armored  Wires  to  "be  Tied  Per 
Guide  Drawings  I63-5  or 

163-6. 


Rural  Telephone  Construction  Practice 
Insixlated  Wire  Supports  on 
Douhle  Steel  Support  Bracket 


gcale:  HTS 


Figure  12 
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^ 


(- 


EEA  TE  &  CM-625 


> 


» 


r 


r 


^ 


-I — r- 


t  0 


I'i 


c-d-ek 


mv 


U" 


i 
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Position  of  guy 
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Notes: 


2. 


L^ 


Place  crossarm  on  ungained 
side  of  pole  with  notch 
against  pole. 

When  arm  is  placed  in  an  in- 
line direction  for  use  as  a 
tandem  transposition  and  the 
pull  is  toward  the  pole,  in- 
stall crossann  with  nail 
hole  in  upper  position. 


r^J 


ELEVATION 


'<-^ 


SIDE 
ELEVATION 
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USED  ON  NON-JOIITO  POLES:   ALSO  AS  A  TAJTOEM  TRAHSPOSITIOW  WITH  THE 
CROSSAEM  PLACED  IN  LINE  WITH  THE  WIRES  AED  USING  A  T-3  PIN  AND 
INSULATOR  UNIT.   LIMITATIONS:   CORNERS  NOT  TO  EXCEED  5  DEGREES: 
300  LBS.  MAXIMUM  VERTICAL  LOAD  PER  CONDUCTOR:  AND  10  PERCENT  MAXIMUM 
DOWNWARD  GRADE  CHAI^GE.   SEE  GUIDE  DRAWINGS  121-1  AND  121-i^  FOR  PLACE- 
MENT OF  THIS  CROSSARM. 
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RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
TWO-PIN  CROSSARM     (Type  2A) 


„        Scale  NTS. 


Figure  13 


February  19,   1962 
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REA  TE  &  CM-625 
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c-d-ek' 


Position  of  guy- 


Nail  not 
required 


Elevation  Side  Elevation 

Notes: 

1.  At  comers  place  both  braces  in  a  direction  away  from  pull. 

2.  Place  crossarms  with  notches  against  pole. 


USED  ON  NON- JOINT  POLES  AT  ALL  RAILROAD  AND  RIVER  CROSSINGS;   ALSO  AT 
CORNERS  AND  AT  DOWNWARD  GRADE  CHANGES.      LIMITATIONS:      CORNERS  35  TO 
60  DEGREES;    3OO  TO  5OO  LBS.   VERTICAL  LOAD  PER  CONDUCTOR;   AND  10  TO  25 
PERCENT  DOWNWARD  GRADE  CHANGE. 


RUEAL  TELEPHONE  CONSTRUCTION  PRACTICES 
DOUBLE  TWO-PIN  CROSSAEM     (TYPE  2A) 


Scale:  NTS 
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Position 
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c-d-ek 


Nail 
not  required 


Notes: 

1.  Place  crossann  on  ungained 
side  of  pole  with  notch 
against  pole . 

At  corners  place  brace  in  the 
direction  away  from  pull. 
3.  When  arm  is  placed  in  an  in- 
line direction  for  use  as  a 
tandem  transposition  and  the 
pull  is  toward  the  pole,  in- 
stall crossarm  with  nail 
hole  in  upper  position. 


>y 


Side  Elevation 


USED  ON  NON- JOINT  CORNER  POLES.     LIMITATIONS:      CORNERS  5  TO  35  DEGREES; 
10  PERCENT  MAXIMUM  DOWNWARD  GRADE  CHANGE;      300  LBS.   MAXIMUM  VERTICAL 
LOAD  PER  CONDUCTOR. 


RUEAL  TELEPHONE  CONSTRUCTION  PRACTICES 
TWO-PIN  CROSSARM   (TYPE   2A) 


Scale:      NTS 
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Figure  15 
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USED  ON  NON- JOINT  LINES  AT  JOINT  POLE  CROSSINGS  WITH  POWER  LTNFq-    OTJ 
JOINT  POLES  TO  OBTAIN  REQUIEED  CLIMBING  SPA^-AN^O^OR?  A  ioSL 

S^^     PTTT?  ^Vut^'Z'  "^"^'^"^  ^^"^  ™  CONDUCTOR;   HORIZONTAL 
in™^?^^   ^^  5°°  ^^^-   ^^  CONDUCTOR  ON  EITHER  SINGLE  PINS  OR 

It'^SrS 'Sos'ISm  ?f  p?!^'°  "^^  ^^™™  DOWNWA^G^  ^C^. 
Ai   LOKNERS  CROSSARM  IS  PLACED  SO  WIRES  PULL  TOWARD  POLF  VYrvP^  ttt 

IN  POI^  CLASS   IS  REQUIRED  FOR  THIS   SIDE  ARM  AT  CORNERS. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
SINGLE  TWO-PIN  SIDEARM  (TYPE  2B) 


January  30,   I956 
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Side 
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USED  ON  JOINT  USE  LINES  AT  ALL  RAILROAD  AND  RIVER  CROSSINGS  AND  ON 
NON- JOINT  AT  JOINT -POLE  CROSSINGS  WITH  POWER  LINES:  AS  A  POINT  TYPE 
TRANSPOSITION  AT  A  DOUBI^E  ARMED  POLE  IN  SINGLE  CIRCUIT  NON-JOINT  OR 
JOINT  LINE  AS  AN  ALTERNATIVE  FOR  A  POINT  TfFE   BRACKET.   LIMITATIONS: 
k^O   LBS.  MAXIMUM  VERTICAL  LOAD  PER  CONDUCTOR;  HORIZONTAL  (TRMSVERSE) 
PULL  1,000  LBS.  PER  CONDUCTOR:  25  PERCENT  MAXIMUM  DOWNWARD  GRADE 
CHANGE:  AT  CORNERS  CROSSARMS  ARE  PLACED  SO  PULL  IS  TOWARD  POLE,  EXCEPT 
IN  JOINT  USE  WHERE  WIRES  MUST  STAY  ON  SAME  SIDE  OF  ALL  POLES.  NO 
INCREASE  IN  POLE  CLASS  IS  REQUIRED  FOR  THIS  SIDE  ARM  AT  CORNERS. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
DOUBLE  TWO-PIN  SIDEARM  (TYPE  2B) 
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NOTE: 


1.     Brace  may  be  installed  on  either    end  of  crossarm. 


USED  AS  DEADEND  ON  JOINT  OR  NON- JOINT  POLES.      LIMITATIONS-      1500  POUNDS 
MAXIMUM  PULL  PER  CONDUCTOR.  * 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
DEADEND  SINGLE  CROSSARM    (tYPE  DEI^ 
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Figure  I8 
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Position  of 

top  ann  guy  \ — 


Position  of           it- 
lower  arm  guy^^^ i' 

MLnlmum  clearance—^ 


NOTE: 

1.  Brace  may  be  installed  on  either 
end  of  lower  cross arm. 


c-d-ek 


To  deadend  span 


USED  AS  COIMER  ON  SINGLE  CIRCUIT  JOINT  OR  NON- JOINT  POLES.   LIMITATIONS; 
CORNERS  OVER  60  DEGREES;  I5OO  LBS.  MAXIMUM  PULL  PER  CONDUCTOR. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
DEADEND,  TWO  SINGLE  CROSSARMS  (Type  DEP) 
(BUCKARM) 
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Figure   19 
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USED  ON  NON- JOINT  TANGEKT  OR  CORKER  POLES .      LIMITATIONS:      MAXIMUM 
CORNER  35  DEGREES:    225  I^S.   MAXIMUM  VERTICAL  LOAD  PER  CONDUCTOR- 
10  PERCENT  MAXIMUM  DOMWARD  GRADE  CHANGE.  ' 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
SINGLE  SIX-PIN  CROSSARM   (TYPE  6a) 


Scale:      NTS 
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Figure  20 
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USED  ON  NON- JOINT  POLES  AT  ALL  RAILROAD  MD  RIVER  CROSSINGS;   ALSO  AT 
CORNERS  MD  FOR  DOWNWARD  GRADE  CHMGES,   EXCEEDING  10  PERCENT.     LIMITA- 
TIONS:     CORNERS   35   TO  60  DEGREES;    VERTICAL  LOAD  PER  CONDUCTOR  225   TO 
i+50  LBS.   AND  25  PERCENT  MAXIMOM  DOWNWARD  GRADE  CHANGE. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
DOUBLE  SIX  PIN  CROSSARM      (TYPE  6a) 
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USED  ON  POLES  AT  JOINT  POLE  CROSSINGS  WITH  POWER  LINES;  ALSO 
USED  FOR  TAJJGENT  AND  CORNER  POLES  IN  JOINT  LINES  AM)  IS  PER- 
MISSIBLE FOR  NON- JOINT  EXTENSIONS  TO  JOINT  LINES.   LIMITATIONS' 
MAXIMUM  CORNER  35  DEGREES;  225  POUNDS  MAXIMUM  VERTICAL  LOAD 
PER  CONDUCTOR;  TEN  PERCENT  MAXIMUM  DOWNWARD  GRADE  CHANGE 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
SINGLE  SIX -PIN  CROSSARM  (TYPE  6b) 


Figure  22 
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USED  ON  JOINT  POLES  IF  DOUBLE  ARMS  AEE  NECESSARY;  ALSO  ON  JOINT 
LINES  AT  ALL  RAILROAD  AND  RIVER  CROSSINGS  AND  IS  PERMISSIBLE 
ON  NON- JOINT  EXTENSIONS  TO  JOINT  LINES;  ALSO  AT  CORNERS  AM)   FOR 
DOWNWARD  GRADE  CHANGES  EXCEEDING  TEN  PERCENT.   LIMITATIONS: 
CORNERS  35  TO  60  DEGREES;  VERTICAL  LOAD  PER  CONDUCTOR  225  TO 
1+50  POUNDS,  AND  25  PERCENT  MAXIMUM  DOWNWARD  GRADE  CHAUGE. 


•RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
DOUBLE  SIX-PIN  CROSSARM  (TYPE  6b) 
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USED  ON  NON- JOINT  POLES  TO  AVOID  TREES  OR  OTHER  OBSTRUCTIONS. 
LIMITATIONS:      MAXIMUM  CORNER  FIVE  DEGREES  WITHOUT  GUY;    225  POUNDS 
MAXIMUM  VERTICAL  LOAD  PER  CONDUCTOR;   lEN  PERCENT  MAXIMUM  DOWNWARD 
GRADE  CHANGE.     REQUIRES  POLE  ONE  CLASS  LARGER  THAW  OTHERS  IN  NON- 
JOINT  LINES. 


RURAL  TEaJEPHONE  CONSTRUCTION  PRACTICES 
SINGLE  SIX  PIN  SIDEARM  (TYPE  6a) 
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USED  ON  NON- JOINT  POLES  TO  AVOID  TEEES  OR  OTHER  OBSTRUCTIONS. 
LIMITATIONS:   MAXIMUM  CORNER  FIVE  DEGREES  WITHOUT  GUY;  225  POUNDS 
MAXIMUM  VERTICAL  LOAD  PER  CONDUCTOR;  TEN  PERCENT  MAXIMUM  DOWNWARD 
GRADE  CHANGE;  REQUIRES  POLE  ONE  CLASS  LARGER  THAN  OTHERS  IN  NON- JOINT 
LINES. 
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RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
TWO  SINGLE  6-PIN  SIDE  ARMS  (TYPE  6a) 
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USED  ON  NON- JOINT  TMGENT  OE  CORNER  POLES.      LIMITATIONS:      MAXIMUM 
CORNER  35  DEGREES;    225  I^S.   MAXIMUM  VERTICAL  LOAD  PER  CONDUCTOR; 
10  PERCENT  MAXIMUM  DOWNWARD  GRADE  CHAUGE. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
DOUBLE  FOyP  PIN  CROSS ARM  (TYPE  6C) 
(INSULATED  OPEN  WIRE  CONSTRUCTION) 
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USED  ON  NOn- JOINT  POLES  AT  ALL  RAILROAD  AM)  RIVER  CROSSINGS;    ALSO 
AT  CORNERS  AND  FOR  DOWNWARD  GRADE  CHANGES  EXCEEDING  10  PERCENT. 
LIMITATIONS:      CORNERS   35   TO  60  DEGREES;    VERTICAL  LOAD  PER  CONDUCTOR 
225   TO  i+50  LBS.,    AND  25   PERCENT  MAXIMUM  DOWNARD  GRADE  CHAITGE. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
DOUBLE  TEN-PIN  CROSSARM    •   (TYPE   lOA) 
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USED  ON  NON- JOINT  POLES  AT  JOINT  POLE  CROSSINGS  WIIH  POWER  LINES' 
ALSO  USED  ON  TAIJGENT  AND  CORNER  POI^S  IN  JOINT  LINES,   AITO  IS  PErI 
MISSIBLE  FOR  NON- JOINT  EXTENSIONS  TO  JOINT  LINES.      LIMITATIONS- 
MAXIMUM  CORNER  35  DEGREES;    225  I^BS.  MAXIMUM  VERTICAL  LOAD  PER  CON- 
DUCTOR;   10  PERCENT  MAXIMUM  DOWNWARD  GRADE  CHAJ^GE. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
SINGLE  TEN-PIN  CROSSARM   (TYPE  IOB) 
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USED  ON  JOINT  POLE  IF  DOUBLE  AEMS  AEE  KECESSAEY,  ALSO  ON  JOINT 
LINES  AT  ALL  RAILEOAD  AND  RIVER  CROSSINGS  AND  IS  PERMISSIBLE  ON 
NON- JOINT  EXTENSIONS  TO  JOINT  LINES;  ALSO  AT  CORNERS  AND  FOR 
DOWNWARD  GRADE  CHANGES  EXCEEDING  TEN  PERCENT.   LIMITATIONS: 
CORNERS  35  TO  60  DEGREES;  VERTICAL  LOAD  PER  CONDUCTOR  225  TO  k^O 
POUNDS,  AND  25  PERCENT  MAXIMUM  DOWNWARD  GRADE  CHANGE. 
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RUEAL  TELEPHCHtE  CONSTRUCTION  PRACTICES 
DOUBLE  TEN-PIN  CROSSARM  (TYPE  lOB) 

January  24,  1957 
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WHEEE  OWE  OF  THE  TWO  SPAUS 
HAS  AU  UP-PULL  PLACE  ITS 
CIRCUITS  ON  UPPER  CROSSARM. 
IF  ONE  HAS  A  DOWNPULL  PLACE  ITS 
CIRCUITS  ON  LOWER  ARM.      IF  BOTH 
SPANS  PULL  UP  OR  DOWN  ADJUST 
SEPARATION  OF  CROSSARMS  TO  GIVE 
INCREASED  SEPARATION  BETWEEN 
THE  WIRES  IN  THE  TWO  SPAUS. 


•^rr-^ 
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Plan 


USED  ON  JOINT  OR  NON- JOINT  CORNER  POLES.   LIMITATIONS:   CORNERS 
60  TO  90  DEGREES.  MAXIMUM  LONGITUDINAL  PULL  65 0  LBS.  PER  CONDUCTOR. 
WHERE  DEADENDING  ONLY  if  TO  6  WIRES  WITH  THE  REMAINING  PIN  POSITIONS 
NOT  TO  BE  OCCUPIED  ULTIMATELY,  THE  MAXIMUM  LOAD  PER  WIRE  MAY  BE  PRO- 
PORTIONALLY INCREASED.   NOT  TO  BE  USED  ON  LINES  USING  REA-1  TRAIJS- 
POSITION  SYSTEM.   SEE  FIGURES  36,  37,  MD  38  FOR  THESE  EXCEPTIONS. 
SEE  GUIDE  DRAWING  702  FOR  NOTE  ON  CLIMBING  SPACE. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
DEADEND,  TWO  SINGLE  CROSSARMS  (TYPE  DE) 
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Note:  Where  a  second  crossarm  is 
added  to  this  structure,  "braces  should 
"be  installed  on  opposite  side  of  first 
crossarm  and  bent  to  fit  pole. 


I 
Elevation 


Side 
Elevation 


USED  ON  JOINT  OE  NON- JOINT  DEADEND  POLES.   LIMITATIONS:   MAXIMUM 
LONGITUDINAL  PULL  PEE  CONDUCTOE  65O  LBS.   WHEEE  DEADENDING  ONLY 
i^  OE  6  WIEES  WITH  THE  EEMAINING  PIN  POSITIONS  NOT  TO  BE  OCCUPIED 
ULTIMATELY,  THE  MAXIMUM  LOAD  MAY  BE  PEOPOETIONATELY  INCEEASED;  AND 
NOT  TO  BE  USED  IN  LINES  USING  THE  EEA-1  TEANSPOSITION  SYSTEM.   SEE 
FIGURES  36,    37,  AND  38  FOE  THESE  EXCEPTIONS. 
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RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
DEADEND,  SINGLE  CROSSARM  (TYPE  DE) 
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Elevation 

Note:     All  hardware  items  not  listed  in  materials  list  are  supplied  with  back 
truss. 


USED  ON  JOINT  OR  NOR- JOINT  CORNER  POI£S.      LIMITATIONS:      CORNERS 
60  TO  90  DEGREES:   MAXIMUM  LONGITUDINAL  PULL  I5OO  LBS.  PER  CON- 
DUCTOR;  AND  NOT  TO  BE  USED  IN  LINES  USING  THE  REA-1  TRAITSPOSITIOiM 
SYSTEM.      SEE  FIGURES  36,    JJ ,    and  38  FOR  THESE  EXCEPTIONS.      SEE 

GUIDE  DRAWING  702  FOR  NOTE  ON  CLIMBING  SPACE. 
■    I    , 1 — . 1 1- 


RUEAL  TELEPHONE  CONSTRL^CTION  PRACTICES 

DEADEND,   TWO  SINGLE  CROSGARMS   (TYPE  DET) 

Sept.    2b,   1950 
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Note  1. 

Where  a  second  crossarm  is 
added  to  this  striicture, 
braces  shoiild  be  installed 
on  opposite  side  of  first 
crossarm  and  bent  to  fit 
pole. 


Note  2: 


ELEVATION 

All  hardware  items  not  listed  in  materials 
list  are  supplied  with  back  truss. 


[\j 


SIDE  ELEVATION 


USED  Oiy  JOHIT  or  WON-JOIICT  DEADEKD  POI^S.  LIMITATIONS:  MAXIMUM 
LONGITUDINAL  PULL  I5OO  liBS,  PEE  CONDUCTOR;  AND  NOT  TO  BE  USED  IN 
LINES  USING  THE  EEA-1  TRANSPOSITION  SYSTEM.  SEE  FIGURES  36,  JJ , 
AND  38  FOR  THESE  EXCEPTIONS. 
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RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
DEADEND,   SINGLE  CROSSARM  (TYPE  DET) 
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USED  ON  HON- JOINT  POLES  TO  AVOID  TEEES  OR  OTHER  OBSTRUCTIONS. 
LIfflTATIONS:      MAXIMUM  CORNER  5  DEGREES  WITHOUT  GUY;    225  LBS.     MAXI- 
MUM T^ORNER  5   DEGREES  WITHOUT  GUY;    225  LBS.  MAXIMUM  VERTICAL  LOAD 
PER  CONDUCTOR;    10  PERCENT  MAXIMUM  DOWNWARD  GRADE  CHANGE.     REQUIRES 
POLE  ONE  CLASS  LARGER  TBM  OTHERS  IN  NON- JOINT  LINES. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
SINGLE  10-PIN  SIDEARM  (TYPE  lOA) 
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USED  ON  TWO  CROSSAEM  NON-JOIKT  POIES  TO  AVOID  TREES  OR  OTHER 
OBSTRUCTIONS.      LIMITATIONS:      MAXIMUM  CORNER  FIVE  DEGREES  -WITHOUT 
GUYj    225   POUNDS  MAXIMUM  VERTICAL  LOAD  PER  CONDUCTOR;    TEN  PERCENT 
MAXIMUM  DOWNWAI©  GRADE  CHANGE.      REQUIRES  POLE   ONE  CLASS  LARGER 
THAN  OTHERS  IN  NON- JOINT  LINES. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
TWO  SINGLE  10-PIN  SIDEARMS   (TYPE  10 A) 
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ALL  HAROWARC  ITEMt  NOT 
LISTED  IN  MATCRIALS  LIST 
ARC   SUPPLIED  WITH   BACK  TRUSS. 
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USED  AS  DEADENDS  IN  JOINT  OR  NON- JOINT  CONSTRUCTION  TRANSPOSED 
ACCORDING  TO  RSA  TE  &  CM-643,    "REA-1  TRANSPOSITION  SYSTEM." 

PB5-11     USED  AS  SHOWN  IN  FIGURE  2,   REA  TE  &  CM-Gh^,  DETA  CROSSARI^^. 

PB5-12     USED  AS  SHOWN  IN  FIGURE  h,   REA  TE  &  CM-6k3,   DETB  CROSSARMS. 

PB5-1^     HAS  NO  APPLICATION  AT  PRESENT.      DETD  CROSSARMS. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 

DEADENDS,   SINGLE  CROSSARM 

(TYPES  DETA,   DETB,   DETD) 


Scale:  NTS 


Figure   36 


August  23,   i960 
PB5-11,    -12,    -Ik 


REA  TE  &  CM-625 


c-d-ek 


11/16"  holes  field  drilled  in 
crossarm 


c-d-ek 


Position  of 
guy 


Position  of 
guy 


J 


USED  FOR  DEADEND  IN  NON-JOINT  LINE  TRANSPOSED  ACCORDING  TO  REA 
TE  &  CM-hGs,    "REA-1  TRANSPOSITION  SYSTEM,"   AS   INDICATED  ON  FIGURE   3 
THEREIN.      IN  TWO-CROSSAIM  CONSTRUCTION  THE  LOWER  CROSSARM  SHALL  EE 
PLACED  SO  THAT  THE   1^  INCH  PIN  SPACING  IS  OPPOSITE    (END-FOR-END) 
FROM  THAT  OF  THE  TOP  CROSSARM. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
DEADEND,    SINGLE  CROSSARM    (tYPE  DETCJ,   H-FRAME 


Scale:   NTS 


Figure  37 


August  22,    i960 
PB3-13 


EEA.  TE  &  CM-625 


Position  of 
top  arm  guy 


Position  of 
lower  arm  guy 


WHERE  OKE  OF  THE  TWO  SPAUS  HAS 
AIT  UP -PULL  PLACE  ITS  CIRCUITS 
ON  UPPER  CROSSARM.   IF  OKE  HAS 
A  DOWN-PULL  PLACE  ITS  CIRCUITS 
ON  LOWER  ARM.   IF  BOTH  SPAUS 
PULL  UP  OR  DOWN  ADJQST  SEPARA- 
TION OF  CROSSARMS  TO  GIVE 
INCREASED  SEPARATION  BETWEEN 
THE  WIRES  IN  THE  TWO  SPAKS. 


Notes : 

1.  All  hardware  items 
not  listed  in 
materials  list  are 
supplied  with  back 
truss. 

2.  For  the  !^e  DETC 
crossajrm  installation, 
the  crossarms  shall 
be  so  placed  on  the 
pole  that  line  wire 
separations  will  be 
maintained  in  the 
same  relative 
positions  aroxind 

the  corner. 


USED  AS  DEADENDS  IN  JOINT  OR  NON-JOINT  CONSTRUCTION  TRANSPOSED 
ACCORDING  TO  REA  TE  &  CM-^63,    "REA-1  TRANSPOSITION  SYSTEM." 

PB5-I6     USED  AS  SHOWN  ON  FIGURE  2,    REA  TE  &  CM-6i^3.      DETA  CROSSARMS. 

PB5-17     USED  AS  SHOWN  ON  FIGURE  1^,   REA  TE  8=  CM-6I+3.      DETB  CROSSARMS. 

PB5-18     USED  AS  SHOWN  ON  FIGURE   3,    KEA  TE  &  CM-6i^3.      DETC  CROSSARMS. 
THIS  UNIT  CAN  EE  USED  FOR  EITHER  TOP  OR  LOWER  CROSSARM. 

PB5-I9     HAS  NO  APPLICATION  AT  PRESENT.      DETD  CROSSARMS. 
REFER  TO  GUIDE  DRAWING  702  FOR  CLIMBING   SPACE. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 

DEADEND,   TWO  SINGLE  CROSSARMS 

(TYPES  DETA, DETB, DETC, DETD) 


fir.ale:  HTS 


August  23,    i960 


PB5-16,  -17,  -18,  -19 


Figure   38 


KEA  TE  &  CM-625 


Notes:   1.  Any  grade  of  line  wire 

being  used  on  the  project 
may  be  employed  for  pole" 
protection  wire. 

2.  Cut  off  wire  at  bottom 
of  pole. 

3.  Staples  on  ground  wire 
shoiJ.d  be  about  I8" 
apart . 

k.      Ground  wire  should  clear 
all  hardware  by  2"   min. 


I 

I 


^ 


■■ gee  Note  3 


yj 


nv 
(See  Note  l) 


ground  level 


■■■>      ;^;->:V:V^'    I 


•al 


K 


See  Note  2 


USED  TO  PREVENT  SPLITTING  OF  WOOD  POLES  BY  LIGHTNING  IN  AREAS  OP 
HIGH  UGHTNING  INCIDENCE.      SEE  REA  TE  &  CM-820,    "OPEN  WIRE  CIRCUIT 
PROTECTION,"  FOR  APPLICATION. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICKb 
POLE  LIGHTNING  PROTECTION  ASSEMBLY 


Scale :     NTS 


Septanber  22,    1958 


PMl 


Figure  39, 


EEA  TE  &  CM-625 


Staples  on  ground  vire 
ehall  be  about  18"  apart. 


Groxfnd.  level 

■       11      mi       Jfc  ■■4 

^  11         ii-e        a     t     ft 


W'-Jf 


al 


I 


i 


^    2'-  0" 


I 


Ground  wire  to  clear  all 
hardware  by  2"  mln.  and 
shall  be  stapled  to  maintain 
this  position. 


"^M^ 


USED  PRIMARILY  ON  NON-JOINT  POLES  TO  PROVIDE  A  GROUND  FOR  POLE 
OR  CROSSARM-MOUNTED  LIGHTNING  ARRESTERS  AND  FOR  DRAINAGE  UNITS. 
FOR  APPLICATIONS  SEE  REA  TE  &  CM-83O,    "SUMMARY  OF  UNITS  FOR 
ELECTRICAL  PROTECTION." 


RURAL  TEI£PHONE  CONSTRUCTION  PRACTICES 
POI£  GROUND  ASSEMBLY 


Scale:   N.T.S. 


July  20.   i960 


PM2 


Figure  kO 


EEA  TE   &  CM-625 


> 


Telephone  Pole 

t 


Power  pole 


% 


Vertical  pole- 
ground  wire 

^   \   Notes  :^^  Engineer  will  specify  one  of  the  two  positions  indicated  for 
~^~       the  attachment  of  this  unit  on  the  power  pole. 
2   If  the  clevis  on  the  power  pole  is  to  be  placed  in  the  upper  position,  the  work 
of  installing  the  clevis  and  making  ground  connection  on  the  power  pole  shall  be 
Berforaed  by  a  representative  of  the  power  company. 
3.  if  the  power  pole  is  not  already  equipped  with  vertical  pole  ground  wire  suf- 
icient  length  of  #10  AWG  copper  ground  wire  (item  nq)  shall  be  left  coiled  and 
taped  to  enable  it  to  be  extended  up  the  pole  and  connected  to  a  mult i -grounded 
neutral  by  a  representative  of  the  power  company. 

USED  AS  AN  AERIAL  GROUND  WIRE  TO  MAKE  AN  MJN  AVAILABLE  ON  A 
TELEPHONE  POLE  AT  INSPAN  CROSSINGS  WITH  POWER  LINES,  FOR  GROUNDING 
POWER  CONTACT  PROTECTORS.   SEE  REA  TE  &  CM-820,  "OPEN  WIRE  CIRCUIT 
PROTECTION"  FOR  APPLICATIONS. 


$ 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
AERIAL  GROUND  WIRE  ASSEMBLY 


Scale:      NTS 


Figure   Ul 


_Febcuai:y_2S,_1962. 


PM2B 


J 


^^»i^^ 


REA  TE  &  CM-625 


Approx . 
2k" 


h  l/V'-^- 


3  l/k" 


Elevation 


Side  Elevation 


USED  ONLY  ON  EXISTING  POLES  WHERE  NECESSARY  TO   OBTAIN  GROUTO  CLEARAIICE 
FOR  DROP  WIPES  ACROSS  A  HIGHWAY.      THE  CROSSARM  MUST  BE  BORED  ON  THE 
JOB  FOR  THE  POLE  MOUNTING  HOLES.      TYPE   lOA  OR  lOB  CROSSARMS  CM  BE 
USED  FOR  THIS  UNIT.      IN  A  NEW  LINE  THE  POLE   SELECTED  SHOULD  HAVE  J 

PROPER  HEIGHT  TO  PROVIDE  REQUIRED  DROP  WIRE  GROUNTD  CLEARANCE  TO  AVOID 


RUEAL  TELEPHONE  CONSTRUCa?ION  PRACTICES 


POLE  TOP  EXTENSION 


Scale :     NTS 


Januayy  'S,   mO 
PM3 


Figure  k2 


REA.TE  &  CM-625 


1 


USED  ON  JOIITT  POISES;   ALSO  ON  NON- JOINT  POLES  WHERE  A  SIX  OR  TEN 
PIN  CROSSAEM  IS  ADDED  BELOW  THE  ORIGINAL  GAINS;    INTENDED  TO  AVOID 
CUTTING  GAINS  IN  TREATED  TIMBER. 


J^URAL  TELEPHONE  CONSTRUCTION  PRACTICES 
METAL  POLE  GAIN 


Scale:   N.T.S. 


Figure   ^3 


Oct.  8,  19314- 
PMIO 


REA  TE  &  CM-625 


c-d 


^1/ 


^ 


/ 1  I 


// 
/  / 


Rock  or      /  / 
creosote   /  ' 
plank  foot-/  ' 
ing      /  /' 

I"'/  /  Lead 


Fv^ 


4/ 


t-o 


-p 

•S, 

■H 

w 


7  J/1 

/  /I  3-1/2'  ex-  'H 
/   ?ept  on  rock 


_i 


Grade 


Notes; 

1.  Do  not  cut  pole.  Notch  and  frame  brace  to  fit.  Cut  surfaces  shall  be  painted 
vith  preservative.  Brace  shall  be  of  same  class  as  pole  and  is  considered 

to  be  a  pole  unit. 

2.  Lead  to  height  ratio  not  to  be  less  than  1/3. 

3.  A  prefabricated  metal  push  brace  bracket,  item  gb,  installed  in  accordance 
with  the  manufacturer's  recommendations  may  be  used  in  lieu  of  the  method 
shown. 


USED  ONLY  WHERE  A  DOWN  OTI  OR  OVERHEAD  GUY  CAJMOT  EE  PLACED. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
PUSH  BRACE  ACCESSORIES 


Scale :     NTS 


February  20,   1962 


PMlU 


Figure  hh 


>yo:^ 


KEA  TE  &  CM-625 
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6'-6" 
to  grovind 


Y 


T- 


24" 


I'- 


Transposition. system 
or  section  designation 

1-1/2" 

Transposition  section 
pole  number 


to  ground 


la 


2F 


, Route  number 

1-1/2" 
Pole  number 


I- 


>^  _- 


m^2-i 


USED  FOR  INDICATING  LOCATION  OF  POLES  FOR  PLANT  RECORDS  FOR 
LOCATING  TROUBLE,  FOR  SERVICE  ORDER  WORK  LOCATION,  AND  FOR 
OTHER  PROGRAMMED  WORK  ALONG  A  POLE  LINE .   SEE  REA  TE  &  CM- 
627,  "ROUTE  AND   POLE  NUMEERING." 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
POLE  MARKING 


Scale:      NTS 


januai^  18,  1962 
IW52-1,  -2 


Figure  ^5 


EEA  TE  &  CM-625 


'l.-V brri 


12=1 


Note:     These  units  Include 

bridling  from  oi)en  wire 
to  lightning  arresters. 


P3-1 


USED  ON  OPEN  WIRE  TELEPHONE  CIRCUITS  AS  "BUFFER"  PROTECTION 
FOR  CONNECTED  CABLE  WHERE  POWER  CONTACT  PROTECTORS  ARE  NOT 
USED  ON  SUCH  LINES.  USUAL  LOCATION  IS  I5OO  FEET  FROM  CABLE 
END.   SEE  REA  TE  &  CM-815,  "CABLE  CIRCUIT  PROTECTION/'  AND 
REA  TE  &  CM-820,  "OPEN  WIRE  CIRCUIT  PROTECTION." 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
LIGHTNING  ARRESTERS  (SINGLE  PAIR  AND  FIVE  PAIRb) 


Scale :  NTS 


Figure  k-6 


March  1,  I96? 
P3-1,  -5 


REA  TE  &  CM-625 
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Pole  ground  wire 
I    (See  note  l) 


I 


t 


Notes 
1. 


/  N  me 
(See  note  3) 


I  ^ 


'V 


Pole  ground  wire 
(See  note  1) 


tr.Jj 


2. 


3. 


:>JJ 


If  pole  Is  not  already  equipped  with 
a  vertical  pole  ground  wire,  leave 
sufficient  length  of  #10  AWG  copper 
ground  wire  (item  nq)  connected  to 
the  ground  lead  of  the  protector  emd 
coiled  and  taped  so  that  it  may  "be 
extended  up  the  pole  euid  connected  to 
a  multlgrounded  neutral  by  a  represent- 
ative of  the  power  company, 
Hardware  for  mounting  the  protector 
shall  be  in  accordemce  with  the  ma,nu- 
facturer's  recommendations  and  is 
included  in  this  assembly  unit. 
If  PM2B  unit  is  specified  and  ground  lead 
of  protector  will  not  reach  aerial  ground  wire, 
extend  ground  lead  by  Joining  it  with  an  approved 
connector  to  a  length  of  #10  Awg  copper  ground 
wire  which  in  turn  shall  be  connected  to  the 
aerial  ground  wire. 


(See  note  3) 


Pole  ground  wire 


USED  OK  M  OPEN  WIRE  TELEPHONE  CIRCUIT  FOR  PROTECTION  AGAINST 
POWER  CONTACTS.  SEE  REA  TE  &  CM-820,  "OPEN  WIRE  CIRCUIT  PRO- 
TECTION," FOR  APPLICATIONS. 
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RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
OPEN  WIRE  POWER  CONTACT  PROTECTOR 
(SINGLE  PAIR) 


Scale:  NTS 


Figure  ^7 


January  I8,  1962 


P4-1 


KEA  TE  &  CM-62'5 


r-^H 


II    ! 

Elevation 


-Pole  ground  wire 
Notes: 

1.  Hardware  for  movinting  protector  shall  be  in 
accordance  with  manufacturer's  recommendation 
and  is  inclvided  in  this  assembly  xmit. 

2.  If  pole  is  not  already  equipped  with  a 
vertical  pole  ground  wire,  leave  enough 
length  of  #10  AWG  copper  ground  wire  (item 
nq)  connected  to  the  ground  lead  of  the 
protector  and  coiled  and  taped  so  that  it 

may  be  extended  up  the  pole  and  connected  to 
a  multigrounded  neutral  by  a  representative 
of  the  power  company. 

3.  If  PM2B  unit  is  specified  and  ground  lead  of 
protector  will  not  reach  aerial  ground  wire, 
extend  ground  lead  by  joining  it  with  an  approved 
connector  to  a  length  of  #10  AWG  ground  wire  which  in 
turn  shall  be  connected  to  the  atrial  ground  wire. 


~i 


Elevation 


USED  ON  OPEN  WIRE  TELEPHONE  CIRCUITS  FOR  PROTECTION  AGAINST 
POWER  CONTACTS.      SEE  REA  TE  &  CM-820,    "OPEN  WIRE  CIRCUIT 
PROTECTION/'  FOR  APPLICATIONS. 

RURAL  TEI£PHONE  CONSTRUCTION  PRACTICES 
OPEN  WIRE  POWER  CONTACT  PROTECTOR 
(FIVE  PAIRS) 

Scale:   NTS 

January  18,   I96? 

P  4-5 

# 


Figure  k-8 


REA  TE  &  CM-625 


P 5-1  Assembly  Unit 


Crossarm 
Mouxited 


Pole 
Mounted 


USED  TO  PROVIDE  DRAINAGE  PROIECTION  TO   OKE   OR  TWO   OPEN  WIRE  CIRCUITS 
WHICH  PARALI^L  POWER  LINES  AT  ROADWAY  SEPARATION,    SEE  REA  TE  &  CM-820, 
"OPEN  WIRE  CIRCUIT  PROTECTION"    FOR  APPLICATIONS. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 

DRAINAGE  UNIT    (CAPACITOR-RESISTOR  TYPE) 
NONJOINT  USE 


Scale:      NTS 


Figure   ^9 


January  I8,  1962 
P5-1 
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KEA.  TE  &  CM-625 
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al 

r-  6"  min. 

^  me 


1^- 


W        6"  mm. 


^T^l    f 


^11 


•  ai 


USED  TO  PROVIDE  DRAINAGE  PROTECTION  ON  ONE  JOINT  USE  OPEN  WIRE 
CIRCUIT  ON  POLES  CARRYING  OTHER  THAN  MGN  TYPE  POWER  CIRCUITS      ' 
SEE  REA  TE  &  CM-820,    "OPEN  WIRE  CIRCUIT  PROTECTION  "   FOR 
APPLICATIONS.  ' 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 

DRAINAGE  UNIT   (INDUCTOR-CAPACITOR  TYPE) 
JOINT  USE   (CONNECTION  TO  GROUND  ROD) 


Scale :      NTS 


Figure   50 


January  18,   1962 
P6-1A 
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REA  TE  &  CM-625 
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I 


Drill  hole 


L,.-^ 


Note:  If  pole  is  not  already  equipped  with  a  vertical  pole 

ground  wire,  leave  enough  length  of  #10  AWG  copper  ground 
wire  (item  "nq")  coiled  and  taped  so  that  it  may  he 
extended  up  the  pole  and  connected  to  a  multigrounded 
neutral  by  a  representative  of  the  power  company. 


USED  TO  PROVIDE  DRAINAGE  PROTECTION  ON  ONE  JOINT  USE  OPEN 
WIRE  CIRCUIT  ON  POLES  CARRYING  MGN  TYPE  POWER  CIRCUITS. 
SEE  REA  TE  &  CM-820,  "OPEN  WIRE  CIRCUIT  PROTECTION,"  FOR 
APPLICATIONS . 


Scale :  NTS 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 

DRAINAGE  UNIT  (INDUCTOR-CAPACITOR  TYPE) 
JOINT  USE  (CONNECTION  TO  MCai) 

^~~'        Januaiy  18,  1962 


P6-1C 


Figure  5I 


REA  IE  &  CM-625 


Washers  and  locking  device 
furnished  with  long  shank  steel 
pin   When  steel  pins  are  mounted 
in  holes  drilled  for  wood  pins 
/     ^^j^  -  "^^  locust  bushings.         ' 

Locking  device  -— ""'^ 

™  "HEP.  ^  th^s^ve'S'lC  f  \f^^:f^,r.j-\^'^^^^^^-, 

^^^  ^o  750  LBS.  PER  COMDUCTOR.  \ 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
PIN  AND  INSULATOR  UNITS 


February  Y) ^    \%2 


Figure  52 
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REA  TE  &  CM-625 
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ma 


Unit  T-2S 


Unit  T-3 


-ma 


Crossarm 


2. 


\  I  urossarrn — i  1 

frE^ ^rir___ 

I  '  '  r 
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mv 
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Unit  T-3A 


Crossarm 


T-2S  USED  ON  STEEL  SUPPORT  BRACKETS  PAl-6  AHD  PA2-U  IN  INSULATED 
LINE  WIRE  CONSTRUCTION.   LIMITATION:   MAX.  CORNER  20  . 

T-3  USED  WITH  PBl-lA  OR  PBl-3  ASSEMBLY  UNITS  AS  A  TANDEM  TRANS- 
POSITION IN  JOINT  Airo  NON- JOINT  TWO-WIRE  LIKES.   ON  DOUBLE 
AEMED  POLES  THIS  UNIT  CAK  BE  USED  TO  FORM  A  TANDEM  TRANS- 
POSITION, PLACING  ONE  PIN  IN  EACH  ARM  AND  USING  TANDEM 
TH'E  INSULATORS  ON  EACH  PIN  EXCEPT  AT  CORNERS  EXCEEDING 
350,   LIMITATIONS:   MAK.  TRANSVERSE  LOAD  PER  CONDUCTOR 
500  LBS. 

T-3A  USED  AS  PINCH-IN  WIRE  SUPPORT  IN  TANGENT  CONSTRUCTION  AND 
CORNERS  UNDER  35°:   MAX.  TRANSVERSE  LOAD  500  LBS. 


> 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
PIN  AND  TRANSPOSITION  INSULATOR  UNITS 


Scale:"    NTS  | 

Figure   53 


February  19,   1962' 
T-2S,  T-3,   T-3A 


-.~-.-.4 


REA  TE  &  CM-625 


Flan 


EI£VATION 


SIDE  ELEVATION 


USED  FOR  DEADENDING  CIRCUITS   ON  A  CROSSAEM  WHERE  THE  WIRE  PULL  ON  FACT 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
WO  WIRE  FLAT  DEAD-END 


Scale:    N.T.S. 


Jan.   12,    19^6 


Figure  ^k 
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REA  TE  &  CM-625 
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Plan 


Crossarm 


irti:tik 


W  - w  - 


Elevation 


Side  Elevation 
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USED  FOR  DEADENDING  CIRCUITS  IN  BOTH  DIRECTIONS  ON  A  CR06SAIW  AND 
THE  WIRE  PULL  ON  EACH  INSULATOR  KNOB  WILL  NOT  EXCEED  I5OO  LBS;   AISO 
FOR  DEADENDING  BOTH  WAYS  WHERE  DOWNWARD  PULL  EXCEEDS  25  PERCENT, 
SEE  PBl-6  and  FBI- 7  AND  GUIDE  DRAWINGS  I65  AND  165-1. 


RUBAL  TELEPHONE  COTSTRUCnCW  PRACTICES 
DOUBI£  TWO  WIKB  FLAT  DEADEND 


Scale:     NTS 


Figure  55 
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January  19^  I956 
T-5A 


KEA  TQ   &  GM-625 


Note:  Locust  bushings 
Bust  be  used 
when  bracket 
Is  mounted    d 
using  hole 
drilled  for 
wood  pin. 


Elevation 


Side  Elevation 


USED  AS  A  TAKDEM  TRANSPOSITION  FOR  LINES  IN  NON-WINDY  AEEAS  NOT  RE- 
QUIRING POINT  TRANSPOSITIONS,   WHERE  THE  TRANSVERSE  LOAD   (CORNER  PULL) 
DOES  NOT  EXCEED  5OO  LBS.   PER  CONDUCTOR,    PARTICULARLY  ON  LINES  USING 
THE  T-1  ASSEMBLY  UNITS    (WOOD  PINS)  AT  NON-TRANSPOSITION  POINTS. 
CORNERS  SHOULD  NOT  EXCEED  35  DEGREES  AT  POLES  EQUIPPED  WITH  THIS  UNIT 
SEE  REA  TE  &  CM-615  AS  TO  REQUIREMENTS  FOR  POINT  TRANSPOSITIONS.      NOT 
TO  BE  USED  ON  DOUBLE  ARMED  POLES  WHERE  A  TANDEM  TRANSPOSITION  CAN  BE 
MADE  ON  CROSSARM  PINS. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
TANDEM  TRANSPORITION  (TYPE  B-LIGHT  UUTy) 


Scale :     NTS 


February  19,  196^ 
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Figure  ^6 
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REA  TE  &  CM-625 


Plan 
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Note :  Locust 
Ixushlngs  must  be 
used  when  bracket 
Is  mounted  using 
hole  drilled  for 
wood  pin. 


Elevation 


Side  Elevation 


USED  AS  A  TAMDEM  TRANSPOSITION  ON  LINES  IN  NON-WINDY  AREAS  NOT  REQUIR- 
ING POINT  TYPE  TRANSPOSITIONS,  WHERE  THE  TRANSVERSE  LOAD  (CORNER  PULL) 
IS  500  TO  1000  LBS.  PER  CONDUCTOR,  PARTICULARLY  ON  LINES  USING  T-2 
ASSEMBLY  UNITS  (STEEL  PINS)  AT  NON-TRANSPOSED  POINTS.  CORNERS  SHOULD 
NOT  EXCEED  35  DEGREES  AT  POLES  EQUIPPED  WITH  THIS  UNIT.  SEE  FIGURE  58 
AS  TO  REQUIREMENTS  FOR  POINT  TRANSPOSITIONS.  NOT  DESIRABLE  FOR  DOUBLE 
ARMED  POLES  WHERE  A  TANDEM  TRANSPOSITION  CAN  BE  MADE  ON  CROSSARM  PINS. 


RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
TANDEM  TRANSPOSITION  (TYPE  C -HEAVY  DUTY) 


Scale:     NTS 


February  19,   1962 
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Figure  57 
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T-18  REUfFORCED  HEAVY  DUTY  BRACKET,  USED  FOR  TRANSPOSITIONS  ON  6A,  lOA, 
AND  2B  CROSSARMS  IN  WINDY  AREAS  IF  ADJACENT  SPANS  EXCEED  200  FEET. 

T-19  REINFORCED  HEAVY  DUTY  BRACKET,  USED  FDR  TRANSPOSITIONS  ON  6B  AND 
lOB  CROSSARMS  IN  WINDY  AREAS  IF  ADJACENT  SPANS  EXCEED  200  FEET. 

T-18  AND  T-19  BRACKETS  ARE  LIMITED  IN  USE  ON  CORNER  POLE  CROSSARMS  FOR 
VARIOUS  KINDS  OF  WIRE  IN  ACCORDANCE  WITH  THE  FOLLOWING  TABLE: 


MAXIMUM  CORNER  ANGLES  -  DEGREES 


All  Types  of  Line  Wire 


Span 

Lengths 

Heavy  ' 

Medium  , 

Light 

Feet 

300 

50 

60 

60 

ij-OO 

ko 

60 

60 

500 

35 

60 

60 

600 

30  J 

50 

60 

Note:  Comers  exceeding  bO  degrees  require  tuckarm  constnTctToT 
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Field  drill 
11/16"  hole 
in  crossarm 


-pb 


r^ 


'Pin  positions  5  or  6 


Notes: 

1.  Bracket  is  equipped  with  integrally  mounted  insulator  pins  "by  manufacturers, 

2.  Plastic  bushings  must  be  installed  on  the  insulator  pins  in  the  field 
before  installing  the  glass  insulators. 

3.  Locust  bushings  must  be  used  when  bracket  is  mounted  using  holes  drilled 
for  wood  pins. 

k.     Both  wires  shall  be  placed  in  lower  grooves  of  insulators. 


t  -  ■   '  '  I t—mwy, 1-  -   ■  1.  ■ 

USED  ONLY  FOR  A  POINT  TRANSPOSITION  ON  A  POLE  PAIR  ON  6A  and  lOA 
CROSSARM  WHERE  T-I8  POINT  TRANSPOSITION  BRACKETS  ARE  USED  ON 
NON-POLE  PAIRS.      LIMITATIONS:      SAME  AS  FOR  T-I8  UNITS  AS  STATED 
ON  FIGURE  58. 
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Approximate  Vertical  Deads  for  Various  Types  of 
Line  Wires  under  NES  Code  Storm  Loadings  including: 


.109  inctL  steely  "bare 

.109  inch  steel,  I5  mil  polyethylene  insulation  ^ 

.080  inch  25fo  copper-steel,  I5  mil  polyethylene  insulation  |: 

.080  inch  30^  copper-steel,  I5  mil  polyethylene  insulation  g 

.080  inch  3Cffo   copper-steel,  hare 

.102  inch  S^ffo   copper-steel,  hare 

.10^1-  inch  copper,  hare 

.091  inch  minimum  -  steel, hare 

ii[|Tijmj!i||l[[iii||i||l||i||i||[[i|i| 


300  i+00 

Span  -  Feet 
CHART  1 


€ 


«  U.  a    GOVERNMENT   PRINTING  OFFICE  :  1962  O  -  658066 


^ 


iEK6^fiSiieyj/ji. 


Rural  Electrification 


Administration 
Telephone  Engineering  and  Construction  Manual 


Section  629 
Issue  No.  3 
January  1977 


BOOKSTACK^ 

CABLE  PLANT  LAYOUT  -  ^SfifTS^  AREA  VALUE  ENGINEERING 
FOR  RURAL  SYSTEMS 


CONTENTS 


1 .  GENERAL 

2.  SERVING  AREA  VALUE  ENGINEERING 

3.  REFINEMENTS  IN  CABLE  PAIR  ASSIGNMENTS 

4.  ELECTRONIC  FEEDER  FACILITIES 

5.  TWO-  AND  FOUR-PARTY  SERVICE  CONSIDERATIONS 


FEB  ^3  ^91^^^ 


FIGURE  I  RURAL  SERVING  AREA 

FIGURE  II  SERVING  AREA  INTERFACE  (SAI)  -  CABLE  SCHEMATIC 

FIGURE  III  DISTRIBUTION  HOUSING  -  CABLE  LAY-UP 

FIGURE  IV  SERVING  AREA  INTERFACE  (SAI)  HOUSING  -  CABLE  LAY-UP 

FIGURE  V  SERVING  AREA  VALUE  ENGINEERING  (SAVE)  SCHEMATIC 


1 .  GENERAL 


1.01 


This  section  provides  REA  borrowers,  consulting  engineers,  and 
other  interested  parties  with  technical  information  covering  cable 
plant  layout  utilizing  the  Serving  Area  Value  Engineering  (SAVE)  concept 
for  the  design  of  rural  telephone  plant.   It  discusses  in  particular  the 
following:   (1)  establishing  long  range  serving  areas,  (2)  introducing 
a  Serving  Area  Interface  (SAI)  which  provides  a  point  where  connection  is 
made  between  feeder  pairs  and  distribution  pairs,  (3)  gradually  converting 
feeder  cable  pairs  in  feeder-distribution  cables  to  distribution  use,  and 
(4)  converting  to  pair  gain  electronic  devices  to  provide  for  feeder  cir- 
cuits. Although  this  section  is  written  around  buried  telephone  cable 
plant,  it  should  also  be  kept  in  mind  that  the  design  concepts  are  applicable 
to  an  aerial  cable  plant. 

1.02  During  approximately  10  years  of  operation  of  the  "Dedicated  Plant 
Concept"  in  cities  and  towns,  techniques  have  been  developed  which 
improve  the  feasibility  of  dedicated  plant  in  rural  all  one-party  exchanges 
and  in  exchanges  changing  rapidly  from  one-,  two-,  and  four-party  service 
to  all  one-party  service.  Dedicated  plant  for  rural  systems  is  also  dis- 
cussed in  Telephone  Engineering  and  Construction  Manual,  Section  628,  "Plastic 
Insulated  Cable  Plant  Layout". 
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1.03  Rural  telephone  cabl 
plement  and  a  distri 
connected  to  the  distributi 
other  cables  are  connected 
Engineering  concept  differs 
permanently  connecting  a  su 
introduces  an  interconnecti 
version  to  (1)  feeder  circ 
physical  feeder  pairs  to  di 


es  almost  invariably  consist  of  a  feeder  com- 
bution  complement.  Subscriber  services  are 
on  pairs.  Feeder  or  distribution  pairs  from 
to  the  feeder  pairs.  The  Serving  Area  Value 
from  the  original  dedicated  plant  concept  of 
bscriber  to  the  central  office,  in  that  it 
ng  point,  and  it  anticipates  the  gradual  con- 
uits  using  electronics  and  (2)  converting  the 
stribution  circuits. 


1.04 


The  SAVE  concept  is  more  liberal  in  providing  the  initial  distribution 
portion  of  the  cable,  and  considers  that  in  an  area  with  growing  tele- 
communication needs,  a  feeder-distribution  cable  would  frequently  be  con- 
verted entirely  to  distribution  use  during  the  life  of  the  cable. 

1.05  When  dealing  with  4.5  or  9.0KF  serving  areas,  the  number  of  dis- 
tribution pairs  initially  dedicated  to  a  serving  area  should  be 

based  on  guidelines  in  Section  230  and  231  of  the  TE&CM.  Distribution 
pairs  and  physical  feeders  are  generally  provided  initially  in  multiples 
of  five.  A  reduced  number  of  carrier  feeders  may  be  provided  initially. 
To  ease  the  transition  into  Serving  Area  operation,  initially  all  the 
terminated  feeder  pairs  can  be  interconnected  to  some  non-working  as  well 
as  working  distribution  pairs.  This  not  only  will  reduce  the  subscriber 
assignment  effort  and  station  installer's  workload  but  in  contract  con- 
struction these  interconnections  can  be  made  at  reduced  cost. 

1.06  The  introduction  of  the  Serving  Area  Interface  which  provides  an 
interconnecting  point  and  the  "Home"  count  (pairs  assigned  to  a 

specific  housing)  in  distribution  housings  should  substantially  reduce 
troubles  caused  by  plant  personnel.  In  rural  systems  the  SAI  is  expected 
to  also  result  in  substantial  reductions  in  violations  of  transmission 
guidelines  and  in  much  more  efficient  copper  usage  by  making  it  practical 
to  (1)  reassign  feeder  pairs  and  to  (2)  readily  introduce  electronic 
devices  rather  than  additional  feeder  cable  pairs.  Cross-connect  blocks, 
where  used,  also  make  it  convenient  to  isolate  trouble  between  the  feeder 
and  distribution  plant.  Where  splicing  connectors  are  used  they  can  be 
removed  for  testing  purposes  and  then  replaced  after  testing.  Section  648 
of  the  TE&CM  describes  SAI  arrangements  in  more  detail. 

1.07  Serving  area  boundaries,  once  established,  constitute  the  ultimate 
boundary  of  the  serving  area.  The  optimum  balance  between  feeder 

cable  pair  cost  and  distribution  cable  pair  cost  for  serving  areas  within 
5  or  6  miles  of  the  central  office  has  been  found  to  range  between  300  and 
600  residential  subscribers.  Outside  of  suburban  or  vacation  housing 
developments  there  are  few  such  serving  areas  in  rural  systems.  By  initially 
using  cable  pairs  for  feeders  that  may  ultimately  be  required  for  distri- 
bution use,  it  becomes  practical  to  use  Serving  Area  Value  Engineering 
principles  in  rural  areas  where  there  may  be  as  few  as  ten  to  twenty  five 
subscribers  in  a  serving  area.  The  use  of  pair  gain  electronic  equipment 
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such  as  concentrators  and/or  carrier,  to  increase  the  efficiency  of  feeder 
cable  pairs,  makes  it  possible  to  extend  the  Serving  Area  Value  Engineering 
concept  well  beyond  6  miles. 

1.08  In  most  rural  systems,  it  will  not  be  desirable  to  introduce  a  Serving 
Area  Interface  within  1  or  2  miles  of  the  central  office.  The  original 

dedicated  plant  concept  of  permanently  connecting  the  subscriber's  residence 
to  the  MDF  with  a  separate  cable  pair  will  be  more  practical.  Rural  systems 
will  find  that  the  load  coil  housing  is  the  logical  location  for  SAI's  be- 
tween the  feeder  plant  and  the  distribution  pairs  dedicated  to  the  serving 
area.  Rarely  will  the  optimum  300  to  600  subscriber  size  serving  area  be 
exceeded  when  load  coil  locations  are  systematically  used  for  the  inter- 
connection points. 

1.09  Establishing  the  load  coil  location  as  the  interconnecting  point 
(SAI)  for  a  rural  serving  area  has  the  following  principal  advantages: 

(a)  It  reduces  the  probability  of  plant  forces  introducing  sub- 
scriber loop  transmission  problems. 

(b)  It  eliminates  unnecessary  decision  making  on  boundaries  for  a 
serving  area. 

(c)  It  permits  a  somewhat  more  liberal  allocation  of  distribution 
pairs  between  the  subscribers  and  the  interconnecting  point 
while  maintaining  only  a  3-  to  5-year  allocation  of  feeder 
circuits. 

(d)  It  reduces  uneconomical  tapering  of  rural  cables  by  recognizing 
that  new  feeder-distribution  cables  within  a  serving  area  can 
be  a  uniform  size  because  they  will  later  have  a  reduced  feeder 
complement  and  may  eventually  become  an  all  distribution  cable. 
Reduced  size  cables  that  do  not  extend  more  than  2,000  feet 
beyond  the  reduction  point  should  be  avoided.  Serving  Area 
Interfaces  are  logical  locations  for  reductions  in  cable  pair 
sizes. 

1.10  The  location  of  an  SAI  is  not  to  be  limited  to  a  load  coil  housing 
as  other  locations  might  prove  to  be  suitable  such  as  at  a  major 

route  junction.  (See  Figure  V). 

2.  SERVING  AREA  VALUE  ENGINEERING 

2.01  Since  1966,  REA  has  considered  existing  and  potential  load  coil 

locations  as  control  points  for  the  introduction  of  dedicated  plant. 
See  Telephone  Engineering  and  Construction  Manual  Section  116,  "Plant 
Engineering  and  Record  System,"  for  more  details.  Those  rural  systems 
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presently  using  the  dedicated  plant  concept  generally  restrict  its  use 
to  the  nonloaded  portion  of  the  system.  Only  the  first  two  or  three 
load  coil  locations  from  the  central  office  have  been  in  use  as  control 
points.  Party  line  bridging  of  subscribers  on  these  nonloaded  cable 
pairs  has  been  done  at  the  MDF  rather  than  at  control  points. 

2.02  The  Serving  Area  Interface  (SAI)  is  a  point  where  interconnection 
is  made  between  feeder  pairs  and  distribution  pairs  intended  to 
serve  subscribers  within  a  specified  boundary  or  serving  area.  The 
connection  of  feeder  to  distribution  pairs  can  either  be  direct  by  means 
of  splicing  connectors,  by  fixed  count  terminal  blocks  or  can  be  by  means 
of  cross-connect  blocks  utilizing  jumpers  to  provide  the  connection. 
Normally  the  SAI  is  provided  by  a  terminal  housing  mounted  above  ground 
to  facilitate  access  to  the  connecting  point. 

2.021  Splicing  connectors  would  normally  be  used  where  there  are  less 
than  25  feeder  pairs  assigned  to  the  specific  SAI.  Also,  splicing 

connectors  may  be  used  where  there  are  25  or  more  feeder  pairs  and  a  low 
level  of  activity  is  expected.  Where  there  are  a  small  number  of  pairs 
or  a  low  level  of  activity  it  is  relatively  simple  to  remove  the  connectors 
and  replace  them  after  rearranging  or  testing.  There  should  be  sufficient 
slack  in  the  conductors  to  permit  the  removal  of  connectors  and  the  addition 
of  new  ones  without  having  to  "piece  in"  new  lengths  of  conductor.  This 
is  true,  particularly  when  new  splicing  arrangements  are  utilized. 

2.022  Cross-connect  blocks  should  be  considered  whenever  there  are  25 

or  more  feeder  pairs  assigned  to  the  specific  SAI  and  sufficiently 
high  activity  (generally  a  high  growth  area)  is  anticipated  to  justify  the 
higher  cost.  Cross-connect  blocks  provide  for  potentially  better  house- 
keeping, easier  rearrangement  and  maintenance  testing. 


2.03  Good  hou 
importan 
the  high  activi 
associated  with 
use  of  cross-co 
keeping  within 
splicing  connec 
involved  should 
physically  loca 
arrangement  and 


sekeeping  is  a  primary  factor  for  the  SAI  housing.  It  is 
t  to  separate  the  low  activity  splicing  within  the  SAI  from 
ty  interconnection  between  feeder  and  distribution  pairs 
the  serving  area  being  served  by  the  specific  SAI.  The 
nnect  blocks,  as  mentioned  above,  facilitate  good  house- 
the  SAI  housing  when  making  interconnections.  However, 
tors  are  permissible  for  interconnections  and  the  pairs 
be  grouped  together  to  the  extent  possible  and  should  be 
ted  to  provide  easy  access  to  these  pairs  for  future  re- 
testing. 


2.04  Within  the  SAI,  connections  are  to  be  made  only  for  new  services 

and  disconnections  made  only  when  (1)  a  service  has  been  discontinued 
and  (2)  the  associated  feeder  pair  is  required  for  a  new  service.  Until 
the  feeder  pairs  dedicated  to  a  particular  serving  area  approach  capacity, 
services  would  normally  be  disconnected  at  the  MDF  rather  than  at  the  SAI. 
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2.05  To  increase  the  application  of  the  serving  area  design  and  to 
reduce  the  cost,  two  or  more  loading  coil  sections  are  generally 

combined  into  an  enlarged  serving  area  with  9KF-D66  end  sections  or  non- 
loaded  carrier  subscriber  loops.  Such  physically  large  serving  areas 
should  be  planned  to  be  easily  subdivided  when  growth  occurs.  It  should 
be  kept  in  mind  that  some  station  carrier  will  not  operate  with  a  9KF, 
22  or  24  gauge  pair,  voice  frequency  drop  beyond  the  subscriber  terminal. 

2.06  Serving  areas  more  than  5  or  6  miles  from  the  central  office  can 
generally  best  be  served  by  electronic  feeders.  Electronic  con- 
centrators and/or  carrier  should  generally  be  located  in  or  adjacent  to 
the  SAI  housing.  It  is  advisable  to  dedicate  one  or  more  nonloaded  cable 
pairs  to  all  serving  areas,  even  though  initially  some  areas  serve  sub- 
scribers by  loaded  cable  pairs  exclusively.  Serving  areas  where  PCM  type 
carrier  may  be  required  will  require  two  or  more  nonloaded  pairs.  Where 
PCM  carrier  is  intended,  compartmentalized  cable  would  be  desirable  but, 
if  not  available,  then  pairs  should  be  selected  to  provide  the  greatest 
possible  physical  separation  between  the  transmit  and  receive  directions 
to  minimize  the  possibility  of  near-end  crosstalk. 

2.07  Good  plant  records  are  considered  a  must  for  the  SAVE  program,  or 
any  design  program,  to  function  properly  so  as  to  realize  maximum 

benefits.  The  records  need  to  be  maintained  in  a  central  location  and 
should  be  updated  on  a  continuous  basis  to  reflect  the  actual  situation 
currently  existing.  Theoretically,  it  would  be  helpful  to  have  a  written 
record  of  cable  pair  assignments  for  each  SAI  placed  within  the  SAI  housing 
It  is  recognized  that  keeping  up-to-date  records  in  the  SAI  housings  may 
not  be  practical  although  it  would  be  helpful.  In  any  event  such  records 
must  be  backed  up  by  master  records  at  a  central  location. 

2.08  Proper  identification  of  all  cables  within  an  SAI  is  of  paramount 
importance.  This  should  be  done  at  time  of  initial  installation 

and  should  provide  a  high  degree  of  permanency  to  be  useful  over  the  life 
of  the  cables. 

3.  REFINEMENTS  IN  CABLE  PAIR  ASSIGNMENTS 


3.01  Because  most  of  the  distribution  pairs  will  be  9KF,  systems  pro- 
viding all  one  party  service  should  continue  to  cut  off  the  non- 
working  bridge  taps  when  connecting  subscriber  services  to  the  distribution 
pairs  designated  as  the  "Home"  or  preferred  count.  This  also  insures  that 
there  will  be  no  load  coils  beyond  the  subscriber.  Generally,  only  one 
of  the  two  pairs  in  a  buried  service  wire  will  initially  be  connected  to 
a  distribution  pair. 
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3.02  Nonworking  bridge  taps  beyond  the  branch  point  in  the  main  cable 
should  be  removed  when  branch  cables  are  spliced  to  the  main  cable. 

See  distribution  pairs  96  -  lOOD  and  feeder  pairs  51  -  70E  in  Figure  II. 

3. 03  To  reduce  the  possibility  of  (1)  introducing  transmission  errors 
or  (2)  inefficiently  using  copper  for  subscriber  distribution  not 

more  than  25  pairs  should  be  available  for  subscriber  assignment  in  any 
individual  distribution  housing  or  ready  access  enclosure. 

3.04  In  small  feeder-distribution  cables,  maintain  5  pair  sub-group 
integrity  for  dedicated  feeder  or  distribution  use.  Cables  that 

are  exclusively  feeder  and  large  feeder-distribution  cables  should  main- 
tain the  integrity  of  25  pair  groups. 

3.05  To  maintain  optimum  fill  in  a  25  pair  group  that  is  subdivided 
into  one  or  more  branch  cables,  it  is  essential  that  one  or  more 

5  pair  sub-groups  be  the  preferred  count  (Home  Count)  in  the  housings 
where  the  full  25  pair  group  is  not  assignable,  but  such  subgroups  should 
also  be  assignable  in  housings  closer  to  the  SAI  where  the  entire  25  pair 
group  is  available.  For  example,  in  Figures  I  and  II  the  five  distri- 
bution pairs  in  the  25  pair  cable  and  the  eight  distribution  pairs  in 
the  18  pair  cable  should  also  be  assignable  in  distribution  housings  along 
the  100  pair  cable. 


3.06  When  a  buried  reinforcing  cable  is  to  be  installed 
right  of  way,  a  determination  should  be  made  whethe 
of  the  new  cable  will  eventually  be  required  to  provide  di 
facilities  along  this  portion  of  the  right  of  way.  Depend 
soon  and  how  large  a  proportion  of  the  new  cable  pairs  wil 
for  distribution,  a  decision  should  be  made  on  whether  to 
cable  through  some  or  all  the  existing  buried  distribution 
whether  some  new  housings  for  future  distribution  from  the 
cable  should  be  installed,  or  whether  a  future  housing  and 
in  the  reinforcing  cable  should  be  counted  on  for  relief. 


along  existing 
r  any  portion 
stribution 
ing  on  how 
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run  the  new 
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3.07  To  reduce  operating  problems,  when  the  size  of  a  new  feeder-distri- 
bution cable  will  exceed  200  pairs,  it  is  recommended  that  two 
cables  be  installed  (lOOF,  200F-D;  150F,  150F-D;  200F,  200F-D;  200F, 
300F-D;  300F,  300F-D;  etc.)--  the  first,  an  all  feeder  express  cable  of 
100  pair  or  more  that  does  not  pass  through  distribution  housings  and  the 
other  a  150  or  200  pair  feeder-distribution  cable  which  may  eventually 
become  an  all  distribution  cable  as  the  feeder  requirement  is  gradually 
transferred  to  new  feeder  cables  or  carrier  facilities.  A  200  pair  all 
distribution  cable  can  provide  2  pair  for  every   50  foot  lot  on  both  sides 
of  a  road  for  1  mile.  If  this  should  ever  prove  inadequate  and  a  parallel- 
ing cable  on  the  opposite  side  of  the  road  is  not  possible,  inserting  a  new 
interface  at  the  mid-point  doubles  this  capacity. 
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3.08  A  maintenance  pair  should  be  provided  along  the  entire  length  of 

each  main  lead  from  the  central  office  to  the  last  SAI  on  the  lead. 
Pair  No.  1  in  each  cable  should  be  used  for  this  purpose  and  should  be 
nonloaded.  It  should  be  easily  accessible  at  each  SAI  and  where  carrier 
cross-connect  blocks  are  used  it  should  be  terminated  on  position  No.  1. 
This  maintenance  pair  would  be  available  to  be  placed  in  service  if 
absolutely  needed. 


4.   ELECTRONIC  FEEDER  FACILITIES 


4.01  Electronic  pair  gai 
available  which  can 
cations.  Using  single-cha 
be  possible  to  provide  as 
of  18KF  or  less  for  lower 
pairs.  For  three  or  four 
circuit  it  is  possible  to 
can  be  provided  for  96  or 
cable  pairs  in  conjunction 
span  line  and  the  interrog 
one  system,  the  pair  gain 


n  devices  such  as  carr 
provide  the  lowest  ci 
nnel  carrier  on  a  nonl 
few  as  two  circuits  on 
cost  per  circuit  than 
times  the  cost  of  a  si 
increase  the  pair  gain 
more  subscribers  over 
with  a  concentrator, 
ation  and  voice  pairs 
is  only  16  to  1 .  (See 


ier  and  concentrators  are 
rcuit  cost  in  many  appli- 
oaded  cable  pair  it  may 

a  nonloaded  cable  pair 
the  cost  of  two  physical 
ngle-channel  carrier  per 

to  48  to  1 .  Service 
two  nonloaded  PCM  repeatered 

In  this  case,  if  a  standby 
cannot  be  shared  by  more  than 

Figure  V). 


4.02  Station  carrier  and  electronic  concentrator  costs  have  been  reduced 
to  the  point  where  most  of  the  feeder  circuits  more  than  5  or  6 

miles  in  length  should  be  provided  electronically.      (See  Figure  V). 

4.03  Six  or  seven  channel   per  pair  station  carrier  can  be  provided  more 
economically  and  is  easier  to  maintain  if  it  is  dropped  in  groups 

of  6  or  7  channels  at  a  Serving  Area  Interface  and  inter-connected  to 
distribution  pairs  much  in  the  way  that  the  24  to  36  channel    PCM  systems 
designed  for  subscriber  service  have  been  used.     The  loop  limits  of  the 
carrier  must  be  coordinated  with  the  serving  area  loop  resistance. 

4.04  The  conventional    rural   installation  of  distributed  station  carrier 
with  the  carrier  terminal   placed  near  the  subscriber  should  also 

be  used  when  it  is  not  economical    to  provide  a  distribution  cable  pair 
between  each  subscriber  and  the  SAI.     This  would  be  the  case  when  four 
parties  served  by  a  one-pair  facility  are  to  be  upgraded  to  one-party 
service  and  it  is  uneconomical   to  replace  the  one-pair  facility  with  a 
larger  pair-count  facility. 

4.05  Concentrations  of  station  or  PCM  subscriber  carrier  channels  and 
the  installation  of  electronic  switching  units  at  a  serving  area 

interface  may  also  be  used  to  advantage  relatively  close  to  the  central 
office  to  increase  high  feeder  fill   until    reinforcement  with  a  large,   low 
cost  per  pair,  feeder  cable  becomes  practical.     Such  units  can  be  moved 
periodically  to  relieve  congestion  and  maintain  high  efficiency  in  the 
feeder  plant. 
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4.06     Judicious  use  of  electronic  equipment  at  serving  area  interfaces 
can  also  reduce  materially  the  need  for  relatively  short  lengths 
of  new  cable  pair  sizes. 

5.     TWO-  AND  FOUR-PARTY  SERVICE  CONSIDERATIONS 

5.01     Because  most  serving  areas  are  expected  to  have  9KF  end-sections, 
party  line  subscribers  should  be  bridged  to  the  same  distribution 
pair.     To  provide  for  moves  and  changes  for  multiparty  systems  the  non- 
working  bridge  taps  should  not  be  cut  off  party  lines.     Field  mounted 
bridge  tap  isolators  are  not  recommended  for  use  at  SAI's. 
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RURAL  SERVING  AREA 
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See 
Figures  II  &  IV 

100  PAIR 
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#       Distribution  Housing 

Serving  Area  Boundary 

^     Change  in  Cable  Size 
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NOTES: 


Serving  area  contains  9KF 
end-sections  for  assigned 
distribution  pairs. 

Distribution  pairs  for 
serving  area  are  inter- 
connected to  feeder  pairs  at 
SAI. 

Distribution  pairs  are  not 

loaded  at  intermediate  load  points 

within  serving  area. 


FIGURE  I 


SERVING  AREA  INTERFACE  (SAI)  —  CABLE  SCHEMATIC 


LEGEND: 

F         Feeder  Pairs 

D        Distribution  Pairs 

Load  Point 


Feeder  pairs  are  interconnected  to  dis- 
tribution pairs  through  use  of  cross- 
connect  blocks  or  splicing  connectors. 

Pairs  1  thru  10  are  non-loaded  for  intended 
use  with  carrier.   These  pairs  are  accessible 
at  each  SAI  on  lead  where  they  appear. 
(Where  PCM  carrier  is  intended,  pairs  should 
be  selected  to  provide  the  greatest  possible 
physical  separation  between  the  transnnit  and 
receive  directions  to  minimize  the  possi- 
bility for  near-end  crosstalk.) 

Pair  1  is  available  for  maintenance  testing 
within  the  SAI. 
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FIGURE  II 


DISTRIBUTION  HOUSING  —  CABLE  LAY  -  UP 
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Pairs  not  assigned  in  this  housing. 


^       1.       Home  count  pairs  are  pairs 
assignable  to  this  housing. 

2.       No  load  coils  are  placed  on 
home  count  pairs  beyond  this 
housing. 
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NOTES: 

1 .        Splice  pairs  color  to  color  to  maximum  extent  possible. 

No  non-working  bridge  tap  on  thru  cable. 

Provide  cable  identification  on  tags  attached  to  each  cable. 


See  REA  Splicing  Standard  PC  -  2  for  splicing  instructions 
and  physical  arrangement  within  the  housing. 
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FIGURE  III 
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SERVING  AREA  INTERFACE  (SAI)  HOUSING  —  GABLE  LAY  -  UP 
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NOTES: 
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1 .  Feeder  and  distribution  pairs  assigned  to  the  SAI  should  either  be 
terminated  on  cross-connect  blocks  with  jumpers  used  for  inter- 
connection or,  alternatively,  the  feeder  pairs  may  be  connected 
directly  to  the  distribution  pairs  using  splicing  connectors. 

2.  Carrier  pairs  should  normally  be  terminated  on  cross-connect 
blocks.   However,  they  can  be  spliced  through  using  splicing 
connectors. 

3.  Pair  No.  1  is  designated  as  a  maintenance  pair  and  is  terminated 
on  the  carrier  block,  if  available.   In  either  case  it  should  be 
properly  identified. 

4.  The  high  activity  interconnection  between  feeder  and  distribution 
pairs  and  carrier  pair  terminations  should  be  easily  accessible 

and  should  be  separated  from  the  low  activity  splicing  within 
the  SAI. 

5.  See  REA  Splicing  Standard  PC  -  2  for  splicing  instructions  and 
physical  arrangement  within  the  housing. 
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FIGURE  IV 


g  _ 

<  2 
^  < 

LU    o 
CO    < 

(A 

LLI    .E 
<    -a 

_    2 

DC    li^ 

LU    -D 


05 

ili    " 

CD 


LU 


< 
> 


c 
o 

■M 

o 

0) 
CO 


CD  ^ 

i  ^ 

DC  m 

LU  — 

CO 


< 
o 


Q. 
O 

in 


„ 


03 
Q_ 

OJ 


O) 


<i^ 


CO 


< 
< 


il 


< 

< 


< 
< 


11 


00 
a. 

o 
o 


T 


5^< 


CX3 
CL 

O 

in 


LO 
CNI 


c 

OJ  a> 

o  0 

O  H- 

H  O 


il 


Q 
O 


LD 


a 

LO 
CNI 


C 


c 

CD 
Q. 
CO 


Q- 


c 

CD 
Q. 
CO 

CU 
1- 
CD 
D. 
CO 


CJ 
a. 


;:;;       ^ 


CD 
Q- 

C 

o 

CD 
CD 

o 

1- 
QJ 
+-> 

C 


CD 
Q_ 

C 

o 

■(-' 
J3 


CJ5 

c 

to 

D 

o 

X 

c 
o 


u-      Q      Q 


Q 


03 

a, 

cu 
>^ 

•H 


o 


cc 

C3 


*U.     S.    GOVERNMENT    PRINTING    OFFICE    :    1977   O    -    241-507    (30b) 


1 


h-^ 


lOOKSTACKS* 
DOCUMEMTS 


Rural  Electrification  Administration 
Telephone  Engineering  and  Construction  Manual 


Section  630 
Issue  No.  3 
March  I962 


DESIGN  OF  AERIAL  CABLE  PLANT 


Contents 

1 .  GENERAL 

2.  ECONOMIC  AND  SERVICE  FACTORS 

3.  CABLE  SELECTION 

h .  SUSPENSION  STRAND  SELECTION 

5.  SPAN  LENGTHS 

6.  CENTRAL  OFFICE  ENTRANCE  CABLES  '^ 

7.  CABLE  TERMINALS  AND  READY -ACCESS  ENCLOSURES 

8.  AERIAL  CABLE  SPLICES 
9 •  SAG,  HILLSIDE  AND  LEVEL  GROUND 

TABLE  1  t^ 

FIGURES  1  to  8,  Inclusive 

SAG  CHARTS  1  to  ^,    Inclusive  f ' 


-V"^ 

ic^ 


'C^^ 


GENERAL 

1.01  This  section  is  intended  to  provide  REA  borrowers,  consulting 
engineers,  contractors  and  other  interested  parties  with 
technical  information  for  use  in  the  design  and  const2-uction 
of  REA  borrowers'  telephone  systems.   It  discusses  in  particu- 
lar considerations  in  the  design  of  nonjoint  aerial  cable 
plant . 


1.02 


This  revision  replaces  REA  TE  &  CM-63O,  Issue  No.  2,  dated 
June  1956.   It  incorporates  designs  using  presently  accept- 
able components  for  aerial  cable  plant  constructed  in  accord- 
ance with  the  requirements  of  REA  Fonn  5II,  "Telephone  System 
Construction  Contract." 

1.03  The  following  REA  publications  are  referred  to  in  this  section, 
REA  TE  &  CM  Sections: 

205  -  Preparation  of  an  Area  Coverage  Design 

206  -  Preparation  of  an  Area  Coverage  Survey 


REA  TE  &  CM-630 


REA  TE  Se  CM  Sections  (Cont'd); 

210  -  Telephone  System  Design  Criteria  -  Engineering  Time 

Periods 
212  -  Ringing  Systems 

218  -  Plant  Annual  Cost  Data  for  System  Design  Purposes 
319  -  Interoffice  Trunking  and  Signaling 
koG   -  Attenuation  Data 
kl'^   -   Transmission  Objectives 
1+22  -  Subscriber  Loop  Transmission  Calculations  -  Loop  Loss 

Factor  Method 
1+23   Trunk  Transmission  Calculations 
1+30  -  Subscriber  Line  Loading 
500  -  Telephone  Traffic 
602  -  Clearances 
611  -  Design  of  Pole  Lines 
617  -  Railroad  Crossing  Specifications 
626  -  Staking 
629  -  Cable  Plant  Layout 

635  -  Construction  of  Aerial  Cable  Plant 

636  -  Aerial  Cable  Plant  Assembly  Units 

6i)-3   Underground  Conduit  Design  and  Construction 

650  -  Guys  and  Anchors  on  Wire  and  Cable  Lines 

670  -  Corrosion  Considerations  in  Outside  Plant 

815  -  Cable  Circuit  Protection 

REA  Bulletins: 

■^kk-2   -   List  of  Materials  Acceptable  for  Use  on  Telephone 
Systems  of  REA  Borrowers 


REA  Forms: 

511  -  Telephone  System  Construction  Contract 
525  -  Central  Office  Equipment  Contract 

REA  Specifications: 

PC-1  -  Splicing  Standard  for  Joining  Paper  or  Pulp -Insulated, 
Lead-Sheathed  Cable  to  Paper  or  Pulp -Insulated  Cable 
PC-2  -  Splicing  and  Terminating  Plastic -Insulated,  Plastic- 
Jacketed  Cables  Used  on  Telephone  Systems  of  REA 
Borrowers 
PE-22  -  Fully  Color-Coded,  Polyethylene -Insulated,  Polyethylene- 
Jacketed  Telephone  Cables 
PE-23  -  Fully  Color-Coded  Polyethylene -Insulated,  Double  Poly- 
ethylene-Jacketed Telephone  Cables  for  Direct  Burial 
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2.  ECONOMIC  MD  SERVICE  FACTORS 


2.01  Aerial  cable  plant  design  presented  herein  is  intended 

primarily  for  central  offices  serving  small  towns  and  their 
surrounding  rural  areas.  At  present  polyethylene -insulated, 
polyethylene- jacketed  cable  is  recommended  by  REA  in  prefer- 
ence to  paper  or  pulp -insulated  cable  for  new  aerial  cable 
plant  for  REA  borrowers '  telephone  systems  for  the  following 
reasons:   it  is  available  in  the  sizes  (number  of  pairs) 
needed;  it  usually  costs  less  in  place  than  paper  or  pulp- 
insulated  cable;  it  gives  better  service  and  lower  mainte- 
nance costs  because  of  its  high  dielectric  strength  and  it 
is  impervious  to  moisture;  its  color-coded  conductors  facili 
tate  splicing,  terminating  and  loading  of  the  cable  pairs; 
and  its  flexibility  permits  rearrangements  to  be  made  at 
minimxim  expense . 


» 


2.02  A  most  important  consideration  in  the  design  of  cable  plant 
is  the  forecast  of  circuit  requirements.  This  forecast  is 
based  on  the  area  coverage  design  made  in  accordance  with 
REA  TE  8c   CM-205.  The  engineer  must  balance  flexibility  and 
cost,  keeping  in  mind  the  cost  of  future  additions.  This 

is  especially  necessary  in  cable  plant,  as  the  initial  invest- 
ment may  be  considerable . 

2.03  The  effective  and  economic  design  of  cable  plant  depends 
upon  the  selection  of  the  proper  size  (n\imber  of  pairs), 
gauge  and  length  of  each  different  size  of  cable  in  a  cable 
system  and  whether  the  construction  should  be  aerial,  in 
underground  conduit  or  directly  buried.  The  factors  involved 
include  the  number  of  circuits  required  at  present  and  in 
the  future  based  on  REA  TE  &  CM-205,  206,  210,  and  5OO;  the 
transmission  requirements  at  voice  and  carrier  frequencies 

if  carrier  is  required,  based  on  data  in  REA  TE  &  CM-i^-06, 
4l5,  ^22,  and  ^23;  the  loop  resistance  limits  (signaling 
range)  for  subscriber  circuits  required  by  the  central  office 
involved  stated  in  REA  TE  &  CM-212  and  REA  Form  525;  the 
resistance  limits  for  the  trunks  as  given  in  REA  TE  Sc  CM- 319; 
and  the  suitability  of  the  terrain  for  plowing  cable  into 
the  ground.  Underground  conduit  construction  based  on  data 
in  REA  TE  &  CM-643  may  be  required  for  short  distances  in 
some  situations. 


.0^4-  Economic  studies  based  on  the  area  coverage  survey  and  design 
should  indicate  the  immediate  (five-year)  and  expected  (ten- 
year)  service  requirements.  REA  TE  &  CM-218  gives  plant 
annual  cost  data. 
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2.05  Some  subscribers  may  be  located  beyond  the  range  of  cable  and 
some  open  wire  will  be  necessary  in  lines  for  these  subscribers 
Loading  of  the  cable  in  accordance  with  REA  TE  &  CM-i+30  will 
increase  the  transmission  range  but  will  shorten  the  signaling 
range  somewhat  due  to  the  resistance  of  the  loading  coils. 
Repeaters  will  not  extend  subscriber  circuit  signaling  ranges. 
Long  line  adapters  will  extend  the  signaling  ranges  and  will 
be  required  on  subscriber  circuits  that  exceed  the  loop  resis- 
tance limits  for  the  central  office  involved.  Where  distant 
subscribers  require  some  open  wire  beyond  the  end  of  a  cable 
the  cable  length  must  be  such  that  its  loop  resistance  plus 
the  open  wire  loop  resistance  will  not  exceed  the  limits  pro- 
vided by  long  line  adapters. 

2.06  Investment  in  idle  cable  plant  may  make  multipair  distribution 
wire  or  open  wire  plant  desirable.   If  cable  is  installed, 
generally  it  will  be  designed  for  both  the  immediate  and  ulti- 
mate requirements.  However,  if  multipair  distribution  wire 

or  open  wire  is  used  to  meet  the  immediate  needs,  additional 
wire  of  these  types  may  be  added  as  needed  to  meet  unforeseen 
requirements  that  may  develop. 

2.07  If  the  development  of  ultimate  service  requirements  may  point 
to  an  initial  installation  of  multipair  distribution  wire  or 
open  wire  which  may  have  to  be  replaced  with  cable  at  a  later 
date,  the  engineer  must  evaluate  removal,  salvage,  transporta- 
tion, and  storage  costs.   It  usually  is  not  economical  to 
salvage  and  restring  line  wire. 

2.08  In  some  instances  the  realization  of  ultimate  service  fore- 
casts or  economy  of  one  plan  as  compared  to  another  may  be 
in  doubt.  This  should  influence  the  postponement  of  cable 
installation  until  later,  providing  other  factors  are  approxi- 
mately equal. 

2.09  Aerial  cable  to  be  used  in  new  projects  of  EEA  borrowers, 
should  meet  the  requirements  of  REA  Specification  PE-22.  This 
specification  provides  for  cables  of  various  numbers  of  pairs 
having  19,  22,  or  2k   gauge  conductors,  all  conductors  of  each 
cable^eing  of  the  same  gauge.   Composite  cables  (cables  con- 
taining pairs  of  more  than  one  gauge)  also  can  be  obtained 
under  this  specification.  Composite  cables  usually  are  made 
on  an  individual  design  basis  and  may  be  more  expensive  than 
cables  having  all  pairs  of  the  same  gauge. 
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2.10  Cable  sizes  larger  than  ^00  pairs  seldom  vill  "be  required  in 
EEA  borrowers '  telephone  systems  but  can  be  obtained  up  to 
900  pairs  if  2k   gauge,  60O  pairs  if  22  gauge,  and  ^00  pairs 
if  19  gauge.  The  thickness  of  the  polyethylene  insulation 
being  greater  than  paper  insulation  restricts  the  numbers  of 
pairs  in  cables  of  the  usual  maximum  outside  diam.eter.   Cables 
requiring  more  pairs  than  stated  above  preferably  should  be 
paper- insulated,  plastic -sheathed  which  are  available  in 
larger  sizes.   Cables  of  26  gauge  seldom  should  be  specified 
in  REA  borrowers'  systems  because  they  are  difficult  to  splice, 
and  the  cost  differential  between  2^4-  and  26  gauges  in  the 
small  sizes  is  minor,  making  2k   gauge  preferable. 


2,11  Situations  will  occur  where  the  urban  portion  of  a  cable  and 
its  branches  can  be  of  a  smaller  gauge  than  is  needed  for  Its 
rural  extension.   The  maximum  nonloaded  loop  limit  for  2k 
gauge  cable  for  subscriber  circuits  is  less  than  3  miles.  The 
urban  portions  may  be  2k   gauge  and  the  rural  extensions  either 
22  or  19  gauge,  or  the  urban  portions  may  be  22  gauge  and  the 
rural  extensions  I9  gauge.  Also,  composite  cables  may  be 
economical. 
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2.12  Short  sections  of  aerial  cable  may  be  necessary  or  desirable 
in  buried  cable  plant  where  rock  formations  prevent  plowing; 
in  urban  areas  where  street  pavement  or  sidewalks  make  it 
economical  to  utilize  aerial  cable;  at  stream  crossings;  at 
railroad  crossings;  in  marshy  terrain;  and  for  central  office 
entrances  where  clearance  and  appearance  conditions  are  not 
controlling . 


2.13  Period  of  cable  fill  is  the  length  of  elapsed  time  between 
service  date  of  cable  and  the  time  it  reaches  maximum  fill. 
The  period  in  general  should  conform  to  the  ten-year  line 
requirements  developed  from  the  area  coverage  survey  and 
design.   In  aerial  feeder  cables  of  the  larger  sizes  (200 
pairs  or  over),  consideration  should  be  given  to  the  installa- 
tion of  the  five-year  requirements  with  reinforcement  at  a 
later  date.  The  extra  cost  of  such  reinforcement  at  the  later 
date  may  offset  the  added  investment  in  idle  cable  facilities 
during  the  initial  five-year  period. 

2. Ik     A  large  uniform  size  of  cable  with  associated  terminals, 

extending  from  the  central  office  to  the  end  of  a  cable  line 
would  result  in  a  high  degree  of  flexibility  so  that  any 
unusual  or  unanticipated  service  demand  along  the  cable  could 
be  met.  However,  the  operating  advantages  realized  from  a 
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situation  of  this  nature  would  be  offset  "by  idle  plant  invest- 
ment resulting  when  the  anticipated  service  forecasts  do  not 
materialize.  Evaluation  of  these  conditions  can  result  in 
keeping  idle  cable  plant  investment  to  a  reasonable  minimum. 
Cable  diminishing  points  should  conform  to  the  distribution 
of  the  expected  growth  along  the  cable  and  usually  should  be 
located  at  junctions  of  branch  cables  or  where  indicated  by 
changes  in  subscriber  density  and  rate  of  growth. 


• 


3.   CABLE  SELECTION 

3.01  Prior  to  the  staking  of  aerial  cable  plaot,  certain  engineering 
decisions  must  be  made  in  order  to  comply  with  requirements 
stated  in  various  REA  TE  &  CM  sections  mentioned  herein,  par- 
ticularly REA  TE  &  CM-629.  The  decisions  include: 

a.  Cable  size  in  number  of  pairs  and  gauge  in  each 
different  section  of  the  cable  system. 

b.  The  points  of  beginning  and  end  of  each  section 
of  cable  of  each  size  and  gauge. 

c .  The  approximate  location  of  each  terminal,  the 
type  of  each  terminal  and  the  pair  niimbers  to  be 
terminated  in  each  terminal  other  than  the  "Ready - 
Access"  type. 

d.  The  location  of  each  loading  point  and  the  pair 
numbers  to  be  loaded  at  each . 

e.  The  type  of  central  office  cable  entrance;  that  is, 
aerial,  in  conduit  or  buried. 

f .  Whether  the  central  office  entrance  cable  will  be 
terminated  directly  on  MFD  protectors  or  spliced 
to  tip  cables  and,  if  the  latter,  whether  these 
splices  shall  be  above  the  central  office  frames 
or  in  a  splicing  pit  under  the  floor. 

g.  The  type  of  terminal  blocks  (protected  or  unpro- 
tected) at  each  terminal. 

h.  Where  the  extra  protection  for  Category  III  of 

REA  TE  &  CM-815  is  required  (low  impedance  "made- 
grounds"  and  extra  protectors). 
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Where  joint  use  should  be  employed. 


Where  change  in  grade  will  require  guying 
in  accordance  with  Guide  Drawing  213  in 
REA  Form  5II. 


k.  Where  long  span  catenary  construction  will 
be  necessary,  with  plans  prepared  for  this 
work. 


m. 


Where  manholes,  conduit,  submarine  or  under- 
ground dips  will  be  necessary,  with  plans 
prepared  for  these . 

The  normal  in -span  ground  clearance  of  the 
strand  and  cable  at  6o°F.  for  every  different 
section  of  the  aerial  cable  system  in  accord- 
ance with  REA  TE  &  CM-602. 


n.  The  basic  span  lengths  for  the  different 
sizes  of  cable  in  the  non-joint  sections 
of  the  lines. 


> 


o.  The  basic  pole  heights  for  the  different  non- 
joint  sections  of  line  calculated  from  the 
basic  ground  clearances  and  the  final  unloaded 
sags  of  the  suspension  strand  and  cable, 
usually  at  60  F. 

p.  The  basic  pole  class  for  each  section  of  non- 
joint  line. 

q..  The  suspension  strand  size  for  each  section 
of  the  cable  plant. 

3.02  The  staking  engineer  must  be  provided  with  maps  showing  the 
approximate  beginning  and  end  of  each  section  of  the  cable 
of  the  various  sizes,  also  showing  the  approximate  location 
of  each  terminal  and  loading  point  and  where  each  joint-use 
section  shall  begin  and  end.  The  map  must  show  the  locations 
of  manholes  where  adjacent  deadend  poles  will  be  required 
for  underground  cable  to  emerge  as  aerial  cable  or  where 
buried  cable  is  to  emerge  as  aerial  cable .  The  pole  classes 
required  for  cables  are  determined  in  accordance  with  REA 
TE  &  CM-611  after  the  basic  span  lengths  have  been  determined. 
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The  staking  notes  will  indicate  the  poles  that  require  guys 
and  the  corner  angles  and  permissihle  lead-over-height  ratios. 
The  guy  and  anchor  selections  shall  he  made  hy  the  engineer 
in  accordance  with  the  requirements  of  REA  TE  &  CM-65O  after 
the  staking  is  completed,  and  this  information  shall  he  indi- 
cated on  the  staking  sheets  provided  to  the  construction  forces. 
The  staking  shall  he  done  in  accordance  with  the  information 
provided  in  REA  TE  &  CM-626. 

3.03  The  engineer  will  require  sag  and  tension  data  for  cahles  of 
various  weights  per  foot,  on  strands  of  different  sizes,  for 
different  span  lengths  and  at  various  temperatures.   Sag 
Charts  1  to  9>  Inclusive,  herein  provide  final  unloaded  sags 
for  various  weights  of  cahle  on  6m,  lOM,  and  i6m  strands 
at  60  F.  in  the  three  storm  loading  districts  for  use  In 
meeting  the  requirements  of  KESC  ground  clearances  stated  in 
REA  TE  &  CM-602.  The  permlsslhle  span  lengths  indicated  on 
the  charts  are  based  on  the  strands  not  exceeding  60  percent 
of  their  rated  breaking  strengths  when  the  maximum  stonn 
loading  is  applied.  These  data  provide  information  useful 
for  long  spans  such  as  river  crossings.   Strand  initial  tensions 
for  6m,  lOM,  and  i6m  strands  at  various  temperatures  and  for 
various  span  lengths  are  given  in  REA  TE  &  CM-635 • 

k.      SUSPENSION  STRAND  SELECTION 

4.01  The  suspension  strand  size  for  cable  in  REA  borrowers'  systems 
usually  will  be  either  6m  or  lOM  strand.  The  rated  breaking 
strengths  of  these  strands  are  6,000  pounds  and  11,500  pounds, 
respectively.   ("Minimum  breaking  strength"  Is  the  same  as 
"rated  breaking  strength.")  Cable  plant  design  is  based  on 
not  exceeding  60  percent  of  the  rated  breaking  strengths  when 
the  cable  and  strand  are  loaded  as  calculated  according  to 
the  assumptions  of  wind,  ice  and  temperature  specified  in  the 
NESC  for  the  storm  loading  district  involved.  The  i6m  strand 
would  permit  longer  spans  than  the  lOM  strand  but  it  is  a 
rather  large  size  as  compared  to  the  cable  diameters  usual 
for  REA  borrowers '  telephone  systems  and  is  about  30  percent 
more  costly  than  lOM  strand.  The  i6m  rated  breaking  strength 
is  18,000  pounds.   It  is  not  recommended  for  use  with  cables 
weighing  less  than  I.5  pounds  per  foot. 

i^-.02  Utilities  grade  zinc  coated  strand  is  available  in  three  zinc 
coating  weights  (Classes  A,  B,  and  C).  Class  A  coated  strand 
has  0.3  ounce  of  zinc  per  square  foot  of  strand  wire  surface 
and  is  the  commonly  used  strand.  Class  C  coated  strand  which 
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has  2.^4-  ounces  of  zinc  per  square  foot  of  strand  wire  surface 
should  be  considered  where  Class  A  coated  strand  would  corrode 
excessively.   In  areas  where  the  atmosphere  may  corrode  Class 
C  strand  excessively,  a  flooded  plastic  coated  strand  or 
aluminum  coated  strand  should  he  considered.  Reference  should 
be  made  to  REA  TE  &  CM-67O  about  corrosion  problems. 

k.03     Table  1  gives  cable  diameters,  weights  per  foot  and  approxi- 
mate reel  lengths  of  three  types  of  non- composite  cable  includ- 
ing plastic -insulated,  plastic -sheathed  cable  made  under  REA 
Specification  PE-22  and  also  similar  data  for  lead-sheathed 
and  plastic -sheathed  paper  or  pulp- insulated  cable. 

i^-.Oi^■  Two  cables  can  be  lashed  to  the  same  strand.  This  may  be 
desirable  where  an  existing  cable  is  in  good  condition  but 
reinforcement  is  required  by  plant  growth  or  extension.  The 
combined  diameters  of  the  two  cables  cannot  exceed  the 
diameter  for  which  the  available  lashing  machine  is  designed. 
If  the  existing  cable  is  in  rings  these  can  be  taken  off  as 
the  added  cable  is  placed  and  the  two  cables  are  lashed  to 
the  strand.   In  order  to  promote  firm  lashing,  the  diameter 
of  one  cable  should  not  be  more  than  twice  the  diameter  of 
the  other  cable.  The  existing  cable  can  be  lead- sheathed, 
and  the  added  cable  can  be  plastic -sheathed. 

if. 05  When  a  second  cable  is  lashed  to  an  existing  cable,  the  sag 
will  increase  due  to  the  weight  of  the  added  cable.  The  sag 
and  tension  data  for  a  cable  approximating  the  combined 
weights  on  the  particular  strand  and  for  the  average  spans 
involved  should  be  consulted  to  determine  that  the  strand 
will  not  be  overloaded  or  the  resulting  ground  clearance 
Insufficient. 


5.   SPAN  LENGTHS 

5.01  The  Sag  Charts  1  to  9  inclusive,  show  the  span  limits  for 

poles  of  various  lengths  on  level  ground  which  will  provide 
ik   foot  final  unloaded  ground  clearance  at  6o°F.  for  the 
cables  of  various  weights  on  the  6m,  lOM,  and  16m  strands. 
Cost  studies  have  been  made  which  indicate  that  30  foot 
Class  7  poles  for  cable  only,  that  is,  no  crossarms  or  dis- 
tribution wire,  are  strong  enough  to  provide  the  spans  at 
lowest  cost;  also  that  the  smallest  strand  permissible  is 
the  cheapest  for  any  particular  size  of  cable.  The  30  foot 
poles  have  an  advantage  over  25  foot  poles  in  providing 
greater  height  for  drop  wire  road  crossings. 
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5.02  The  following  pro"blem  descrilDes  a  method  for  span  length  selection. 
Assume  a  25  pair,  22  gauge  plastic-insulated,  plastic -sheathed 
cable  is  to  be  placed  in  the  heavy  storm  loading  district. 

Table  1  shows  that  this  cable  weighs  approximately  0.25  pound 
per  foot.  Reference  is  required  to  the  final  unloaded  sag 
charts  1  and  k   to  obtain  the  permissible  span  lengths  for  1^ 
foot  ground  clearance  at  6o°F.  on  poles  of  various  lengths. 

5.03  The  tabulation  below  compares  the  estimated  costs,  exclusive 
of  small  hardware,  for  strand  and  poles  of  various  lengths 
required  to  give  1^  foot  ground  clearance  for  the  0.25  pound 
per  foot  cable. 


Sag  and  Span 

Sag 

Sag 

Sag 

Sag 

Data  References 

Chart  1 

Chart  1 

Chart  k 

Chart  k 

Strand  size  assumed 

6m 

6m 

lOM 

lOM 

Pole  length  assumed 

25  ft. 

30  ft. 

25  ft. 

30  ft. 

Pole  setting  depth 

5  ft. 

5.5  ft. 

5  ft. 

5.5  ft 

Maximum  permissible 

sag 

5  ft. 

9.5  ft. 

5  ft. 

9.5  ft 

Maximum  span  for  1^ 
foot  clearance 

300  ft. 

380  ft. 

390  ft. 

550  ft 

Poles  per  mile 

17.5 

ih.^ 

13.5 

9.5 

Pole  class 

7 

7 

7 

7 

Strand  cost  per  mile, 
FOB 

$320 

$320 

$i^00 

$i^00 

Pole  cost  per  mile, 
in  place 

$300 

$280 

$230 

$190 

Pole  and  strand  cost 
per  mile 

$620 

$600 

$630 

$590 

5.0^4-  The  tabulated  data  above  shows  that  the  span  length  could  be 
380  feet  on  6m  strand  using  30  foot  Class  7  poles  or  550  feet 
on  lOM  strand,  also  on  30  foot  Class  7  poles,  both  being  at 
approximately  the  same  cost  per  mile.  Another  factor  to  con- 
sider is  whether  the  terrain  or  subscriber  distribution  favors 
a  particular  span  length. 

5.05  No  concern  need  be  given  about  an  occasional  span  materially- 
shorter  than  the  adjacent  spans  except  from  the  standpoint  of 
the  effect  of  short  spans  on  the  average  spacing  and,  there- 
fore, the  number  of  poles  needed.  However,  when  an  individual 
span  occurs  which  is  appreciably  longer  than  the  average  span 
in  its  section  of  line,  consideration  should  be  given  to  the 
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question  of  proper  limits  for  such  spans  before  employing 
special  constiruction.   Special  long  span  construction  is 
recommended  for  such  occasional  spans  when  the  length  of  the 
span  in  question  is  more  than  50  percent  greater  than  the 
average  of  five  adjacent  spans  in  either  direction. 

5.06  Long  span  construction  may  he  necessary  in  aerial  cable  plant 
because  of  terrain  characteristics  that  make  construction  of 
spans  of  normal  length  impracticable.  An  example  is  a  river 
crossing.   In  such  cases  a  long  span  must  be  designed  to 
meet  the  particular  situation.  Long  spans  may  involve  catenary 
construction  to  avoid  excessive  sag  on  the  span.  The  cable 
suspension  strand  fastened  to  the  long  span  poles  at  a  height 
to  conform  to  required  clearances  can  be  supported  at  one  or 
more  points  in  the  span  by  a  catenary  suspension  strand.  The 
catenary  suspension  strand  is  attached  to  these  poles  at  a 
location  above  the  cable  strand.   Separation  between  cable 
strand  and  catenary  suspension  strand  at  poles  should  be  such 
as  to  allow  span  attachments  to  the  catenary  and  support 
points  to  be  in  horizontal  alignment.  It  usually  is  necessary 
to  attach  the  catenary  strand  to  the  cable  suspension  strand 
by  means  of  cable  suspension  hooks  shown  on  Figure  1  so  that 
the  cable  can  be  patrolled  by  a  man  in  a  cable  car.  The 
engineer  must  give  consideration  to  the  following  factors: 

a.   Selection  of  a  cable  suspension  strand  which  would  be 
strong  enough  to  support  the  cable  without  the  catenary 
strand. 


b .  Selection  of  a  catenary  strand  as  strong  or  stronger  than 
the  cable  suspension  strand. 

c.  Selection  of  the  suitable  height  and  class  of  poles. 

d.  Pole  setting  depths  required  and  their  footings. 

e.  Side  and  head  guy  requirements. 

5.07  In  considering  the  design  for  long  span  construction  excessive 
pole  heights,  excessive  guying,  unfavorable  footings,  etc., 
may  prove  more  costly  than  other  types  of  construction.  Buried 
cable,  cable  in  underground  conduit  or  submarine  cable  may  be 
considered.  Figure  1  shows  the  general  features  of  long  span 
construction.  When  design  problems  involving  special  considera- 
tions arise,  additional  information  may  be  obtained  from  REA, 
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5.08  Where  other  special  construction  is  required  such  as  slack 
spans,  railroad  crossings,  bridge  attachments,  etc.,  the 
engineer  shall  design,  obtain  necessary  permits  and  agreements, 
and  prepare  work  plans  for  release  to  the  staker  and  construc- 
tion forces.  See  Figure  2  for  slack  span  construction  features. 
For  railroad  crossing  construction  requirements  REA  TE  &  CM-617 
should  be  consulted. 

6.   CENTRAL  OFFICE  ENTRANCE  CABLES 

6.01  There  are  three  methods  of  installing  entrance  cables  which 
are  aerial,  burled  or  in  underground  conduit.  The  type  of 
installation  selected  should  depend  on  physical  conditions  and 
other  circuinstances.  The  engineer  shall  prepare  detailed 
plans  for  this  construction.  Where  clearance  and  appearance 
conditions  are  not  controlling  factors,  aerial  type  entries 
should  be  satisfactory.  However,  if  an  underground  entrance 
is  required,  cable  may  be  buried  directly  in  the  ground  or 
placed  in  underground  conduit . 

6.02  Where  the  buried  entrance  method  is  preferable  and  aerial  cable 
made  under  REA  Specification  PE~22  is  used  predominately  in 

the  plant,  this  cable  can  be  buried  for  central  office  entrances 
if  the  amount  of  buried  cable  does  not  exceed  ^00  feet.  For 
greater  amounts,  cable  made  under  REA  Specification  PE-23, 
"Fully  Color-Coded,  Polyethylene -Insulated,  Double  Polyethylene- 
Jacketed  Telephone  Cables  for  Direct  Burial,"  should  be  used. 

6.03  Where  an  underground  conduit  entrance  is  selected,  due  to  the 
number  of  cables  or  some  other  reason,  the  entrance  cables  can 
be  the  REA  Specification  PE-22  plastic  cable  if  the  length 
needed  is  under  UOO  feet,  or  the  REA  Specification  PE-23  plastic 
cable  if  the  required  length  is  greater  than  UOO  feet.   It  is 
uneconomical  to  purchase  short  lengths  of  REA  Specification 
PE-23  cable  if  the  cable  plant  is  to  be  predominately  aerial 
using  REA  Specification  PE-22  cable. 

6.0^^-  Lead-sheathed  paper  or  pulp- insulated  cable  if  used  for  under- 
ground entrances  should  be  placed  only  in  conduit.  This  cable 
where  spliced  to  plastic -sheathed  cable  must  use  the  splicing 
method  described  in  paragraph  8.0^+. 

6.05  Figures  3,  k,    5,  and  6  illustrate  the  problems  involved  in 

engineering  a  central  office  entrance.  B  Type  main  distrib- 
uting frames,  which  terminate  the  entrance  cables  on  the 
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vertically  mounted  protectors,  in  the  future  will  be  provided 
with  tip  cables  attached  to  the  protector  terminals  at  the 
factory.  These  tip  cables  must  be  spliced  to  the  entrance 
cables  either  above  the  frames  or  in  a  splicing  pit  under 
the  floor,  the  method  to  be  selected  by  the  engineer. 

Where  underground  conduit  entrances  are  planned,  reference 
can  be  made  to  REA  TE  &  Cl^-GkJ,   for  details  of  such  construc- 
tion. 


7.  CABLE  TERMENALS  AND  READY -ACCESS  ENCLOSURES 

7.01  Subscriber  service  drop  wire  connections  to  cable  are  pro- 
vided for  by  devices  of  two  general  types.  One  type,  called 
"terminal -aerial  cable,"  is  designed  for  use  on  lead  or 
plastic -sheathed,  paper  or  pulp- insulated  aerial  cables. 
This  type  is  moistureproof  with  conductor  connecting  lugs 
accessible  by  lifting  a  non-watertight  cover  or  lid.  Another 
type  called  "ready-access  enclosures,"  is  designed  for  use 

on  polyethylene -sheathed,  polyethylene -insulated  aerial  cables. 
Both  types  of  enclosures  are  available  with  or  without  a  pro- 
tector on  each  terminated  conductor  connecting  lug.  REA 
TE  &  CM-636  states  the  applications  of  terminals.  These 
devices  are  items  carried  on  pages  P  mm  of  the  "List  of 
Materials  Acceptable  for  Use  on  Telephone  Systems  of  REA 
Borrowers . " 

7.02  The  determination  of  the  locations,  sizes  and  cable  pair 
numbers  to  be  terminated  in  each  cable  terminal  will  be  shown 
on  the  staking  sheets  and  as  stated  in  REA  TE  &  CM-629.   It 
is  customary  to  leave  the  connection  of  cable  pairs  to  ter- 
minal blocks  in  ready-access  enclosures  to  the  telephone 
installation  men. 

8.  AERIAL  CABLE  SPLICES 

8.01  Splices  in  lead-sheathed  paper  or  pulp -insulated  cable  can 

be  made  by  wiped  joints  in  accordance  with  REA  Specification 
PC-1  dated  October  1955,  but  the  preferred  method  is  by  the 
use  of  splice  cases.  Two  "splice  cases"  of  the  same  kind  are 
required  to  make  a  splice  enclosure.  These  devices  are 
carried  on  pages  P  pi  of  the  "List  of  Materials  Acceptable 
for  Use  on  Telephone  Systems  of  REA  Borrowers"  and  are  avail- 
able in  four  sizes  for  straight  splices.  They  are  for  cables 
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1.0  incn  maximum  diameter,  1.0  to  1.6  inches  in  diameter,  1.6 
to  2.2  inches  in  diameter,  and  2.2  to  2.9  inches  in  diameter. 

8.02  Three  sizes  of  splice  cases  are  available  for  splicing  branch 
cables  to  main  cables.  These  have  two  entrance  nozzles  at  each 
end.  They  are  made  for  cables  1.0  inch  maximum  diameter,  1.0 
to  2.2  inches  in  diameter,  and  2.2  to  2.8  inches  in  diameter. 
If  the  splice  is  to  be  three -way,  the  fourth  nozzle  is  plugged 
with  a  plastic  insert.  The  two  splice  cases  are  bolted  together 
with  a  plastic  sealing  cord  between  the  two  cases.  Each  splice 
case  has  a  lug  at  its  left  end  protruding  upward  for  clamping 
the  complete  enclosure  to  the  suspension  strand. 

8.03  Splices  in  aerial  polyethylene -insulated,  polyethylene- jacketed 
cable  should  be  made  in  accordance  with  REA  Specification  PC-2. 
This  specification  requires  the  use  of  ready-access  enclosures. 

3.0^4-  Situations  will  arise  where  aerial  polyethylene -insulated, 

polyethylene -jacketed  cable  must  be  spliced  to  paper  or  pulp- 
insulated  (Alpeth  or  Stalpeth)  plastic-jacketed  or  lead-sheathed 
cable.  The  wire  splicing  in  these  cases  can  be  performed  as 
described  in  REA  Specification  PC-3.  Mounting  of  the  splice 
cases  can  be  performed  in  accordance  with  the  instructions  pro- 
vided with  the  splice  cases  by  the  manufacturer. 

9.   SAG,  HILLSIDE  AND  LEVEL  GROUND 

9.01  Determination  of  the  location  and  amount  of  the  sag  at  the  low 
point  in  hillside  situations  and  river  crossings  where  support 
points  on  poles  will  not  be  at  the  same  elevation  can  be  made 
as  indicated  on  Figure  7 • 

9.02  Sag  values  in  percent  of  midspan  sag  of  level  spans  at  points 
along  a  span  can  be  determined  from  Figure  8.  This  information 
may  be  found  useful  in  determining  separations  when  clearances 
in  a  span  are  involved. 
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Rural  Electrification  Administration 
Telephone  Engineering  and  Construction  Manual 


Section  630 
Issue  No.  3 
Addendum  No.  3 
January  1977 


DESIGN  OF  AERIAL  GABI£  PLANT 


UNIV.  OF  /I  L   L/fitt/i^v 


Piirpose:   This  addendum  is  issued  to  supplement  Section  630  with 
revised  and  new  information  relative  to  the  design  of 
Central  Office  Entrance  Cables  where  neither  a  cable 
vault  nor  a  splicing  trough  exists.  "  '--^--^ 

''^B  23  1977 
u 

Deletions:   Paragraphs  6.01,  6.02,  6.03,  6.04,  6.05,  6.06, 

Figure  5  and  Table  I. 
Additions:  Add  new  Paragraphs  6.01,  6.02,  6.03,  6.O4.,  6.05,  6.O6, 

6.07,  FigTire  5,  Table  I  and  Table  II. 
6.   CENTRAL  OFFICE  ENTRANCE  CABLES 
6.01  There  are  three  methods  of  installing  entrance  cables  which 
are  aerial,  buried  or  underground  conduit.  The  type  of 
installation  selected  should  depend  on  physical  conditions  and 
other  circumstances.   The  engineer  should  prepare  detailed  plans  for 
this  construction.  Where  clearance  and  appearance  conditions  are 
not  controlling  factors,  aerial  type  entries  should  be  satisfactory. 
However,  if  an  imderground  entrance  is  required,  cable  may  be 
buried  directly  in  the  ground  or  placed  in  underground  conduit. 


REA  TE&CM  630 

6.02  Where  direct  biirial  entrance  is  preferable,  cables  made 
under  REA  Specification  PE-39  should  be  specified,  unless 

the  direct  buried  cable  is  to  be  pressurized,  then  cables  made 
under  REA  Specification  PE-23  should  be  used  for  this  application. 

6.03  Where  an  imderground  conduit  entrance  is  selected,  due  to 
the  number  or  size  of  cables  or  some  other  reason,  the 

entrance  cables  should  be  made  under  REA  Specification  PE-39 
unless  the  cable  lead  is  to  be  pressurized,  then  cables  made 
under  REA  Specification  PE-22  may  be  used  for  this  application. 

6.04.  Figures  3,   Ut    5   and  6  illustrate  the  problems  involved 
in  engineering  a  central  office  entrance.   B  type  main 
distribution  frames,  which  terminate  the  entrance  cables  on  the 
vertically  moimted  protectors,  in  the  future  should  be  spliced 
with  PVC  jacketed  tip  cables.   These  tip  cables  must  also  be 
spliced  to  the  entrance  cables  either  above  the  frame,  splicing 
vault  under  the  floor  or  metal  cabinet  wall  mounted,  the  method 
to  be  selected  by  the  engineer. 

6.05  In  the  event  that  neither  a  cable  vault  nor  a  splicing 
trough  exists,  the  new  entrance  cable  should  be  routed 
to  the  building  to  enter  at  a  point  as  close  as  practicable  to 
the  main  frame.  The  entrance  cable  should  enter  through  the  wall 
into  a  cabinet  mounted  on  the  inside  of  the  wall  near  the  main 
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frame.   The  entrance  cable  should  be  spliced  within  the  cabinet 
to  the  PVC  jacketed  type  tip  cable  which  would  be  routed  through 
the  top  of  the  cabinet  and  run  directly  overhead  to  the  main 
frame . 

6.06  Where  underground  conduit  entrances  are  planned,  reference 
can  be  made  to  EEA  TE&CM  6^3  for  details  of  such 

constinction. 

7.07  For  description  of  the  assembly  unit  covering  the  central 
office  cable  entrance,  refer  to  the  appropriate  specifi- 
cations in  REA  Form  511. 
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1.  GENERAL 

1.01  This  section  is  intended  to  provide  REA  borrowers,  consulting  engineers, 
contractors  and  other  interested  parties  with  technical  information  in 
the  design  and  construction  of  REA  borrowers'  telephone  systems.   It 
discusses  in  particular  considerations  in  the  staking  and  construction 
of  buried  plant « 
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1.02  A  decision  to  utilize  buried  plant  should  be  made  only  after  careful 
consideration  of  the  relative  merits  of  both  buried  and  aerial  plant 
as  set  forth  in  REA  TE  &  CM  Section  64O,  "Design  of  Buried  Plant", 
and  all  other  applicable  sections  of  the  Telephone  Engineering  and 
Construction  Manual.  When  a  decision  has  been  made  to  use  buried 
plant,  the  Information  in  this  section  is  intended  to  assist  the 
engineer  in  its  field  application, 

1.03  Wire  and  cable  suitable  for  direct  burial  may  be  buried  in  an 
open  trench  or  plowed  directly  into  the  ground.  To  bury  plant 
economically  it  is  necessary  that  the  plowing  method  be  utilized 
substantially  throughout  the  plant,  since  the  rate  of  plowing  is 
much  greater  than  other  methods  of  burial  and  thus  is  less  costly. 
Furthermore,  plowing  results  in  a  minimum  displacement  of  the  soil, 
leaving  the  surface  relatively  undisturbed. 


1,04  Detailed  plans  and  specification  for  the  construction  and 

installation  of  burled  plant  are  given  in  the  current  issue 
of  the  Telephone  System  Construction  Contract,  REA  Form  511. 

2,  SELECTION  OF  ROUTES  AND  TYPES  OF  CONSTRUCTION 


2.01  Low  cost  plowing  is  obtainable  when  wire  or  cable  can  be  plowed  in 
along  the  shoulders  and  backslopes  of  roads  and  highways,  or  directly 
in  the  roadbed  of  roads  which  have  not  been  hard  siirfaced.  In  some 
areas  permission  may  be  obtained  from  road  authorities  to  plow  wire 
and  cable  in  the  roadbeds  of  gravelled  or  oiled  roads  since 
experience  has  shown  no  damage  to  the  road  if  construction  is 
properly  performed.  Plowing  across  private  right-of-way  in  rural 
area  where  fences  exist,  or  where  the  land  is  cultivated  with 

power  machinery,  generally  will  not  be  economical.  Therefore, 
public  right-of-way  must  be  used  for  most  of  the  route  miles  of 
the  project. 

2.02  In  discussing  the  proposed  buried  plant  construction  with  highway 
and  road  officials  it  is  of  utmost  importance  that  their  plans 
for  road  improvement  and  road  widening  programs  be  ascertained. 
Such  plans  may  affect  the  routing  and  required  depths  of  buried 
plant  and  the  location  of  pedestals  and  terminal  poles.  Unless 
such  plans  are  reflected  in  the  selection  of  routes  for  buried 
plant,  major  road  improvement  programs  involving  changes  in  grade, 
locations  and  depths  of  drainage  ditches,  and  fences  could  cause 
costly  subsequent  relocations  in  buried  plant  (more  costly  than 
in  aerial  plant). 
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2  021  Where  major  iinprovement  programs  are  imminent  along  portions 
of  the  buried  plant  route,  but  have  not  progressed  to  the 
point  of  detail  planning,  it  may  be  desirable  to  either 
reroute  the  buried  facility  or  use  aerial  construction  for 
the  particular  sections  involved. 

2  022  Where  road  widening  plans  have  been  made,  but  construction 
has  not  been  completed  at  the  time  buried  wire  and  cable  is 
installed,  the  engineer  has  several  alternate  plans  which  he 
should  consider.  For  example,  (l)  he  may  allow  sufficient 
extra  wire  or  cable  to  be  buried  at  the  base  of  terminal 
housings  so  that  they  may  be  moved  (without  splicing)  to 
the  new  fence  line  either  during  road  construction  or  after 
the  road  work  is  completed.  Rroposed  grade  changes  should 
be  carefully  considered  if  this  plan  is  used;  or  (2)  he 
may  locate  wire  and  cable  terminal  housings  at  the  proposed 
new  fence  line.  In  this  case,  consideration  must  be  given 
to  guarding  the  pedestals  located  in  fields  from  farm 
animals  and  equipment.  This  may  be  accomplished  by  setting 
guard  poles,  protecting  with  lengths  of  culvert  type  corrugated 
pipe  or  other  suitable  methods. 

2  03  Highway  crossings  must  also  be  discussed  with  road  authorities  at 
this  time.  Along  unpaved  roads  the  route  of  the  plowing  should  be 
planned  to  cross  the  road  as  necessary  to  reach  subscribers  without 
the  use  of  aerial  construction.  Crossings  should  be  made  by  plowing 
diagonally  across  the  road.  Plowing  across  rural  roads  with  gravel 
or  oiled  surfaces  usually  can  be  accomplished  with  no  impairment  to 
the  surface  of  the  road.  Hard  surfaced  roads  should  be  crossed  by 
pushing  pipe  under  the  roadbed  or  by  constructing  an  aerial  crossing. 
N.E.S.C.  clearance  and  strength  requirements  must,  of  course,  be 
maintained  for  aerial  crossings.  The  method  employed  should  be 
determined  by  the  relative  economies  of  the  two.  Since  either  pipe 
or  aerial  crossings  are  expensive,  the  engineer  must  select  the 
side  of  the  paved  road  for  general  routing  of  the  cable  or  wire 
which  will  result  in  the  least  number  of  crossings. 

2.04  In  selecting  the  best  route  for  the  wire  or  cable,  such  physical 
obstructions  as  frequent  outcroppings  of  rock,  stream  crossings, 
railroad  crossings  and  marshy  terrain  may  dictate  the  need  for  aerial 
inserts  for  short  distances.  Crossings  of  railroad  right-of-way 
shall  preferably  be  under  the  roadbed,  and  can  usually  be  accomplished 
by  pushing  a  galvanized  steel  pipe  under  the  tracks.  Consult  KEA.  TE  & 
CM-617,  "Railroad  Crossing  Specifications",  for  both  aerial  and  under 
the  track  crossings. 
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2.05  The  general  location  of  tiiried  cable  and  wire  along  highways  should 
be  specified  by  the  engineer.  Reasonable  latitude  in  deviating 
from  this  location  should  be  permitted  by  the  engineer  unless  the 
highway  permit  requires  specific  routing.  Buried  plant  should  be 
located  so  as  to  have  minimum  exposure  to  damage  from  road 
maintenance  equipment.  Generally,  routing  should  not  be  within 
highway  drainage  ditches.  Where  culverts  cross  under  the  highway, 
the  location  and  construction  of  the  culvert  by-pass  for  the 
buried  plant  should  be  planned  so  as  to  ensure  protection  from 
highway  maintenance  work.  This  will  require  installation  to 

the  increased  depth  below  the  bottom  of  drainage  ditches  as  set 
forth  in  REA  TE  &  CM-6/;0,  or  the  use  of  the  guard  assembly  unit 
where  permitted  under  the  provisions  of  the  construction 
specifications, 

2.06  Terminal  housings  for  the  buried  wire  or  cable  should  be  located 
on  the  highway  right-of-way  as  close  to  fence  lines  as  practicable 
to  ens-ure  maximum  protection  to  the  pedestals  and  poles  from 
traffic  and  farm  animals.   If  it  is  not  possible,  due  to  lack  of 
fences  or  to  planned  highway  widening  programs,  to  place  the 
pedestal  in  a  protected  location,  the  engineer  must  consider 
appropriate  methods  of  guarding  the  pedestal  against  damage  if 

it  will  be  exposed  to  road  or  farm  machinery,  farm  animals  or 
other  hazards, 

2.07  Terminal  housings  should  be  so  located  that  the  housings  or 
aerial  facilities  extending  from  the  terminal  housing  are  not 
exposed  or  have  the  minimum  practicable  exposure  to  power 
contacts.  This  objective  can  be  accomplished  by  (1)  making 
maximum  use  of  buried  services,  (2)  avoiding  location  of  terminal 
housings  directly  under  power  lines,  (3)  locating  terminal 
housing  where  practicable  on  the  same  side  of  a  power  line  as 
the  area  to  be  served. 

2.08  To  assiu-e  maximum  economy  in  construction  of  buried  plant,  the 
engineer  should  acquaint  himself  with  the  capabilities  of 
typical  plowing  equipment  used  for  such  construction.  The 
plowing  route  shoiild  be  selected  to  avoid  obstacles  such  as  poles, 
sign  posts,  mail  boxes  and  guard  rails.  Adequate  advance  planning 
is  necessary  to  select  the  best  route  around  culverts,  the  best 
methods  of  crossing  bridges,  ravines,  rivers,  and  to  anticipate 
the  need  for  aerial  inserts. 
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3.  APPLICATION  OF  UNITS 

3.01  Burled  Wire  and  Cable  -  BJ  Assembly  Unit 

This  unit  consists  of  1,000  feet  of  buried  wire  or  cable  in  place  in 
accordance  with  the  construction  specifications.  Units  are  designated 
by  the  prefix  BJ,  thus  BJl-19  signifies  a  one-pair  19-gauge  buried 
wire,  BJ6-19  signifies  6-pair  19-gauge  cable,  and  BJ25-22  signifies 
a  25 -pair  22-gauge  cable.  All  cable  to  be  supplied  under  this 
designation  shall  conform  to  REA  Specification  PE-23,  latest  issue. 
All  wire  to  be  supplied  under  this  designation  shall  conform  to  REA 
Specification  PE-2^,  latest  issue. 

Areas  such  as  town  areas  where  it  is  known  that  there  are  other 
burled  facilities  and  it  is  anticipated  that  greater  than  normal 
difficulty  will  be  experienced  in  burying  the  cable  and  wire  are 
to  be  rrredesignated  on  the  system  map  by  the  engineer.  The  engineer 
should  suffix  the  appropriate  BJ  unit  with  the  letter  T  for  all  BJ 

units  used  therein.  The  BJ T  unit  is  applicable  only  within  this 

^redesignated  area.  The  suffix  T  is  not  to  be  applied  to  BJ  units 
where  difficulty  is  encountered  after  construction  has  begun. 


3.011 


3.012 


3.013 


The  engineer  will  specify  each  buried  wire  and  buried  cable 
assembly  unit  in  accordance  with  the  number  of  pairs  and 
gauge  of  the  conductors. 

Burled  cable  is  supplied  with  either  a  5  mil  or  10  mil 
copper  shield.  During  the  design  of  the  system  (see  REA 
TE  &  CM-640)  the  determination  will  have  been  made  as  to 
the  shield  requirement.  Cable  with  the  same  thickness 
of  shield  will  be  utilized  throughout  a  project  area  and 
will  be  specified  by  the  engineer  at  the  time  of  receiving 
bids.  Therefore,  no  additional  specification  of  shield 
thickness  will  be  required  on  staking  sheets. 

In  specifying  the  length  of  burled  wire  and  buried  cable  units 
the  engineer  will  include  in  addition  to  the  lengths  along 
the  main  route  of  the  wire  or  cable,  the  length  of  loops  to 
pedestals  and  poles  plus  the  vertical  runs  of  wire  or  cable 
in  the  terminal  housings.  Where  aerial  inserts  are  Involved 
the  length  specified  shall  include  the  distances  from  the 
main  wire  or  cable  route  to  poles,  the  vertical  runs  on 
poles,  and  the  horizontal  distances  between  poles. 


-  5  - 


REA  TE  &  CM-641 

3.014  Lateral  runs  to  and  vertical  r-uns  in  terminal  housings, 
required  to  join  wire  or  cables  of  the  same  size  and 
gauge,  are  supplied  by  the  contractor  and  shall  not  be 
specified  or  inventoried  under  this  unit.  Staking 
sheets  shall  be  amended  during  construction,  however,  to 
show  the  location  of  such  reel  end  terminations  although 
not  for  compensation  purposes. 

3.02  Terminal  Housings 

3.021  Cable  and  Wire  Terminal  Housings 

3.0211  Terminal  housings  are  furnished  in  four  sizes  for 
both  pedestal  and  pole  mounting  and  are  designated 
as  follows: 


Unit 


BDl 

Pedestal 

BDIA 

Pole 

BD2 

Pedestal 

BD2A 

Pole 

BD3 

Pedestal 

BD3A 

Pole 

BD4 

Pedestal 

BD4A 

Pole 

Mounting     Terminal  Capacity 


Two  1-Pair  Blocks)  Protected  or 
Two  1-Pair  Blocks)  Unprotected 
Two  6-Pair  Blocks 
Two  6-Pair  Blocks 
Six  6-Pair  Blocks 
Six  6-Pair  Blocks 
Ten  6-Pair  Blocks 
Ten  6-Pair  Blocks 


3.0212  Terminal  housings  shall  be  used  for  all  above  ground 
appearances  of  cable  and  wire  except  at  aerial 
inserts.  Terminal  housings  are  specified  as 
required  for  splicing,  terminating  pairs,  loading, 
combinations  of  these,  and  at  other  points  where 
cable  and  wire  is  brought  above  ground  to  comply 
with  the  requirement  that  there  be  a  maximum 
distance  of  2,000  feet  between  above  ground  appearances. 
Where  wire  terminal  housings  are  specified  to  meet  this 
last  requirement  or  for  the  purpose  of  serving 
prospective  subscribers  not  taking  service  in  the 
initial  construction,  the  conductors  of  the  buried 
wire  should  not  be  cut  and  terminated. 

3.0213  The  following  information  based  on  the  use  of  22 
gauge  cable,  is  given  as  a  general  guide  for 
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selecting  the  proper  size  terminal  housing  for  a 
particular  situation  (also  see  Figure  l): 

For  Distribution  Points  f Where  No  Splicing  Ts  Involved) 

Cable  Sizes         Terminal  Housing  Required 


1  and  2  Pairs 
6,  12,  18,  25,  50 
75,  100,  150 
150  to  400  Pairs 

For  Joining  of  Cables 

Where  Number  of  Pairs 
to  Be  Joined  Is: 

6,  12  or  IS 

25,  50,  75  or  100 

150  to  400 


BDl  or  BDIA 

BD2  or  BD2A 

BD3  or  BD3A 

BD4  or  BD-4A 


Terminal  Housing  Required 

BD2  or  BD2A 
BD3  or  BD3A 
BD4  or  BD4A 


For  Loading  Points  (Where  No  Joining  of  Cable  Is 
Involved ) 


pairs  Loaded 


Terminal  Housing  Required 


1  or  2  Pairs  Buried  Wire     BDl  or  BDIA 
1-6  Pairs  Ultimate        BD2  or  BD2A 

(25  Pair  Cable  and  Under) 
1-18  Pairs  Ultimate       BD3  or  BD3A 

(100  Pair  Cable  and  Under) 
19  -  46  Pairs  Ultimate      BD4  or  BD4A 

For  Loading  Points  (Where  Joining  of  Cables  Is 
Involved ) 

1  or  2  Pairs  Buried  Wire     BDl  or  BDIA 
1-6  Pairs  Ultimate        BD2  or  BD2A 

(18  Pair  Cable  and  Under) 
1-18  Pairs  Ultimate       BD3  or  BD3A 

(100  Pair  Cable  and  Under) 
19  -  46  Pairs  Ultimate      BD4  or  BD4A 
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Paragraph  3.0815  may  be  used  in  conjunction  with 
the  above  for  sizing  terminal  housings  on  19  and 
24  gauge  cable  leads.  The  three  loading  coil 
assembly,  BG32-3,  has  approximately  the  same 
dimensions  for  mounting  purposes  as  the  6-pair 
unprotected  terminal  block,  BG9-6.  The  schedule 
for  loading  above  was  set  up  on  that  basis.   In 
the  case  of  loading  in  the  BD4  or  BD4A,  the  schedule 
for  loading  was  based  upon  the  use  of  two  BG32-20 
units  and  two  BG32-3  units.  Where  a  combination  of 
loading  and  distribution  is  involved  any  combination 
of  loading  coil  units  (BG32-3)  and  terminal  block 
units  (BG9-6)  may  be  used  up  to  the  capacity  of  the 
terminal  housing  as  set  forth  in  Paragraph  3.0211. 

3.0214  Because  of  the  excessive  cost  of  adding  terminal 
housings  to  buried  plant  subsequent  to  initial 
construction,  the  engineer  should  specify  housings 
to  provide  appearances  within  a  reasonable  service 
distance  from  all  potential  subscribers. 
Particular  care  must  be  exercised  to  specify 
terminal  housings  at  points  nearest  to  the  most 
likely  potential  subscribers. 

3.0215  Terminal  housings  should  be  specified  at  .iunction 
points  from  which  future  extensions  may  be  run 
even  though  not  required  in  the  initial 
construction. 


# 


3.0216  Pole  mounted  terminal  housings  should  be  specified 
and  placed  on  the  riser  pole  at  all  junctions  of 
buried  plant  where  the  branch  lead  is  constructed 
of  aerial  type  plant. 

3.0217  Terminal  housings  for  loading  purposes  shall  be 
specified  on  all  cable  leads  at  6,000  foot 
intervals,  beginning  3,000  feet  from  the  central 
office  even  though  loading  is  not  required  in 
the  system  design.   If  these  housings  are  not 
utilized  for  loading  or  for  other  purposes,  the 
cable  shall  be  looped  through  and  the  smallest 
housing  which  will  accommodate  the  cable  in 
accordance  with  Paragraph  3.0212  should  be 
specified.  When  the  cable  is  looped  through  the 
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terminal  housing  the  outer  jacket  should  be  removed  and 
the  shield  handled  as  outlined  in  Paragraph  4.082. 
The  inner  jacket  should  he  left  on  the  cable  to 
protect  the  cable  conductors  from  coming  in  contact 
with  any  portion  of  the  metal  terminal  housing. 

3.0218  Terminal  housings  for  loading  buried  wire  shall  be 
specified  in  accordance  with  the  loading  requirement 
of  the  ap-proved  IQ-vear  system  design  at  6,000  foot 
intervals,  beginning  at  the  last  loading  point  on 
the  cable  circuit  from  which  the  buried  wire  is 
extended. 

3.0219  Terminal  blocks  for  mounting  in  terminal  housings  are 
separately  specified  and  are  not  included  in  the 
terminal  housing  units. 

3.03  Single  Pair  Terminal  Block  Assembly  Units  -  BG9-1  and  BGlO-1 

3.031  The  BG9-1  assembly  unit  consists  of  one  1-pair  unprotected 
terminal  block  mounted  in  place  in  a  terminal  housing. 

3.032  The  BGlO-1  assembly  unit  consists  of  one  1-pair  protected 
terminal  block  mounted  in  place  in  a  terminal  housing,  with 
a  #14  AWG  ground  lead  connected  to  the  grounding  lug  of  the 
housing. 

3.033  The  engineer  shall  specify  only  the  number  of  these  assembly 
\inits  required  for  the  termination  of  conductors  for 
distribution,  branch  leads  or  protection  purposes.  Where 

a  terminal  housing  is  placed  to  provide  service  to  a  potential 
subscriber,  the  wire  should  be  looped  in  and  out  of  the 
terminal  housing  without  being  terminated. 

3.034  Protected  terminal  blocks  should  be  specified  so  that  no 
point  on  the  buried  wire  will  be  more  than  2,000  feet  from 
a  protector  (including  station  protectors). 

3.035  Where  two  single  pair  wires  are  buried  together,  if 
protection  is  required  for  one  pair,  both  pairs  should 
be  protected.  When  a  subscriber  is  to  be  served  from  a 
terminal  housing  at  this  point,  the  station  protector 
provides  the  required  protection  on  one  pair  and  only 
one  BGlO-1  unit  is  required  in  the  terminal  housing. 


-  9  - 


f 


REA  TE  &  CM-6/41 


3.036  Protected  terminal  blocks  should  always  be  specified  in  the 
wire  terminal  housing  at  the  first  appearance  above  ground 
of  buried  wire  which  is  extended  from  buried  cable  plant. 
If  a  subscriber  is  served  from  this  point,  the  station 
protector  will  serve  as  the  protection  for  the  buried  wire. 
If  this  is  also  a  loading  point  the  BDl  or  BDIA  \mit  will 
accommodate  two  terminal  blocks  and  one  loading  coil.  If 
it  is  required  to  install  two  terminal  blocks  and  two 
loading  coils,  the  engineer  should  specify  the  BD2  or  BD2A 
assembly  unit. 


f 


3.04  Six  Pair  Terminal  Block  Assembly  Unit  -  BG9-6 

3.041  This  assembly  unit  consists  of  one  6-pair  unprotected 
terminal  block  mounted  in  place  in  a  terminal  housing. 

3.042  This  unit  will  terminate  a  maximum  of  six  pairs. 

3.043  Only  those  pairs  actually  required  for  distribution  shall 
be  terminated  on  the  terminal  blocks. 

3.05  Buried  Plant  Loading  Coil  Assembly  Units  -  BG32-1,  -3,   -20 

3.051  These  assembly  units  consist  of  one,  three  and  twenty 
loading  coils  respectively  equipped  with  flexible  lead- 
out  conductors  and  mounting  studs  mounted  and  spliced  in 
place  in  a  terminal  housing. 

3.052  The  BG32-3  and  BG32-20  units  are  specified  to  load  pairs 
in  cable  and  the  BG32-1  unit  is  specified  to  load  pairs 
in  both  the  buried  wire  and  buried  cable  portion  of  the 
plant. 

3.06  Buried  Service  Assembly  Unit  -  BK-19 


# 


3.061  This  unit  consist  of  1,000  feet  of  19-gauge  burled  wire 
in  place  and  connected  to  form  a  continuous  electrical 
circuit  from  a  cable  or  wire  terminal  housing  to  the 
station  protector.   In  addition  to  the  horizontal 
distance,  vertical  runs  at  the  terminal  housing  and  on 
the  subscribers'  premises  are  included  in  the  measurement 
of  BK  units. 

3.062  This  unit  should  be  specified  for  services  to  subscribers 
from  buried  plant,  unless  significant  savings  can  be 
effected  through  the  use  of  aerial  services. 
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3.063  Since  these  \mits  will  always  involve  burial  of  wire  across 
private  right-of-way,  the  engineer  must  make  certain  that 
permission  from  the  property  owner  has  been  obtained  by  the 
telephone  company  before  such  units  are  installed. 

3.064  In  routing  buried  services  across  areas  such  as  lawns  and 
gardens,  the  route  selected  should  be  one  which  will  minimize 
disturbance  to  the  subscribers'  premises  and  property,  and 
which  also  will  afford  protection  from  potential  damage  to 
the  buried  wire.  In  selecting  the  route,  proper  consideration 
must  be  given  to  locating  the  station  protector  to  obtain  the 
best  possible  compromise  between  length  of  ground  wire  run  to 
reach  a  preferred  ground  electrode,  length  of  buried  service, 
and  length  of  station  wire  run.  Guide  lines  for  resolving 
these  conflicting  objectives  are  given  in  REA  TE  &  CM-7OI, 

"Station  Installations,"  and  REA  TE  &  CM-8O5,  "Subscriber 
Station  Protection.  " 

3.065  Buried  Service  Units  (BK  Units)  should  be  specified  only  for 
reasonable  service  distances  from  the  last  terminal  housing 
to  the  station  protector.  In  instances  where  subscribers  are 
located  away  from  the  main  route  of  the  cable  or  wire  farther 
than  normal  service  distance,  and  where  the  lateral  lead  to 
serve  the  subscriber  would,  in  the  opinion  of  the  engineer, 
never  be  extended  (such  as  a  lateral  lead  along  a  private 
road  or  lane  or  a  lead  on  public  road  adjacent  to  the  ultimate 
boundaries  of  the  system),  the  installation  of  terminal 
housings  at  the  subscribers'  premises  should  not  be 
specified.  In  such  instances  the  engineer  should  specify 

the  BK  unit  for  only  that  disxance  between  the  station 
protector  and  the  location  where  a  terminal  housing  would 
have  been  installed  to  serve  the  subscriber  had  the  lead 
been  extended  beyond  the  subscriber's  premises.  The  BJ 
buried  wire  unit  should  be  specified  for  the  remainder  of 
the  lateral  r\m  to  the  cable  or  wire  terminal  housing  along 
the  main  route. 


3.07  Buried  Wire  Aerial  Service  Assembly  Unit  -  BKA-19 


3.071  This  unit  consists  of  1,000  feet  of  19-gauge  wire,  conforming 
to  REA  Specification  PE-24,  installed  in  aerial  services  and 
connected  to  form  a  continuous  electrical  circuit  from  pole 
moimted  terminal  housing  to  the  station  protector.  In 
addition  to  the  horizontal  distance,  vertical  runs  at  the 
terminal  pole  and  at  the  subscribers'  premises  are  included 
in  the  measurement  of  BKA  units. 
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3.072 


3.073 


All  aerial  services  installed  from  btiried  plant  shoiild  be 
in  accordance  with  this  unit  and  should  he  so  specified 
by  the  engineer.  No  unshielded  drop  vrLre  shall  be  used 
in  aerial  services  from  buried  plant. 

This  unit  should  be  specified  when  significant  economies 
can  be  effected  as  compared  to  the  cost  of  installation 
of  buried  services,  or  when  permission  from  the  subscriber 
cannot  be  obtained  for  buried  services. 


# 


3.08  Miscellaneous  Assembly  Units  for  Buried  Plant 
3.081  Steel  Pipe  Assembly  Unit  -  BM60  -  (  ) 

3.0811  This  unit  consists  of  one  (l)  lineal  foot  of 
standard  galvanized  steel  pipe,  of  the  inside 
diameter  in  inches  specified  in  the  last  digit 
of  the  assembly  unit  designation,  installed  in 
place  in  accordance  with  the  specifications. 

3.0812  Only  two  sizes  of  pipe  will  normally  be  required, 
Two  inch  pipe  (BL/60-2)  should  be  specified  for 
cables  up  to  1-|-"  outside  diameter.  Three  inch 
pipe  (BM60-3)  should  ^e  specified  for  cables 
having  an  outside  diameter  of  more  than  1-^"  but 
not  greater  than  2^". 

3.0813  This  unit  should  be  specified  under  paved  roads 
and  railroads  where  cable  and  wire  cannot  be 
directly  buried  in  the  earth  and  where  this  unit 
is  more  economical  than  an  aerial  crossing. 

3.0814  This  unit  does  not  include  the  buried  wire  or 
cable  installed  in  the  steel  pipe.  The  cable  or 
wire  in  the  pipe  should  be  specified  by  the 
appropriate  BJ  unit. 

3.0815  The  following  table,  listing  cable  sizes  and 
weights,  is  for  cables  conforming  to  REA 
Specification  PE-23  approved  for  use  in  buried 
plant.  This  data  on  cable  diameters  should  be 
used  for  selecting  the  proper  size  steel  pipe 
to  be  used  for  the  steel  pipe  assembly  unit. 
The  data  on  the  weight  of  cable  will  be  used  for 
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determining  the  proper  size  suspension  strand  to  be 
used  for  aerial  inserts  as  outlined  in  Paragraph 
3.0862. 

Cable  Sizes  and  Weights 

Approximate  Diameters  In  Inches  And  Weights  Per 
Foot  In  Pounds 


Number  of 


2k 


22 


12. 


Pairs 

.38 

Lbs, 
.11 

1^ 
.42 

Lbs. 
.13 

Jn. 
.49 

Lbs. 

6 

.17 

12 

.46 

.16 

.51 

.19 

.61 

.26 

Id 

.52 

.19 

.60 

.23 

.71 

.32 

25 

.57 

.26 

.66 

.32 

.79 

.47 

50 

.71 

.42 

.84 

.52 

1.09 

,^5 

75 

.84 

.'?^ 

1.03 

.73 

1.25 

1.15 

100 

.97 

.73 

1.17 

.95 

1.44 

1.45 

150 

1.13 

1.00 

1.36 

1.29 

1.72 

2.06 

200 

1.26 

1.34 

1.56 

1.66 

1.95 

2.66 

300 

1.51 

1.79 

1.84 

2.35 

/400 

1.61 

2.26 

2.12 

3.01 

3.082  Guard  Assembly  Units  -  BW65-1  and  EM65-2 

3.0821  The  BM65-1  unit  consists  of  a  five  (5)  foot  straight 
or  curved  length  of  a  split  galvanized  steel  cable 
and  wire  guard  with  a  one  (1)  inch  inside  diameter 
installed  in  place. 

3.0822  The  BM65-2  unit  consists  of  a  two  and  one  half  (2^) 
foot  straight  or  curved  length  of  a  split  galvanized 
steel  cable  and  wire  guard  with  a  one  (1)  inch  inside 
diameter  installed  in  place. 

3.0823  The  split  guard  is  furnished  in  four  different 
configurations  as  follows: 

5  Foot  Straight  Section 

5  Foot  Curved  Section  (45°  Turn) 

2\   Foot  Straight  Section 

2I  Foot  Curved  Section  (45°  Turn) 
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The  individual  sections  of  split  guard  may  be  used 
in  any  combination  to  meet  field  conditions.  Two 
5  foot  curved  sections  may  "be  used  to  make  a  90° 
turn  within  a  ten  foot  length  of  cable.  Two  21- 
foot  curved  sections  may  be  used  to  make  a  90°  turn 
within  a  five  foot  length  of  cable. 

3.0824  These  units  will  be  specified  by  the  engineer  where, 
in  his  judgment,  additional  physical  protection 
should  be  provided  for  the  buried  cable  or  wire. 
This  may  be  where  the  buried  cable  or  wire  is  placed 
in  the  vicinity  of  foreign  pipes,  cable,  wire,  or 
culverts  or  it  may  be  where  normal  ground  cover 
cannot  be  obtained  because  of  physical  obstructions. 

3.0825  These  units  do  not  include  the  buried  cable  or  wire 
installed  in  the  split  guard.  The  cable  or  wire 

in  the  split  guard  should  be  specified  by  the 
appropriate  BJ  unit. 

3.083  Trenching  Assembly  Unit,  Soil  -  BM-70 

3.0831  This  unit  consists  of  one  (l)  lineal  foot,  measured 
horizontally,  of  trenching  in  soil,  excavated  and 
backfilled  in  accordance  with  the  specifications. 


3.0832  This  unit  will  be  specified  by  the  engineer  gi 
for  lateral  trenching  from  the  main  cable  or  wire 
routes  to  cable  or  wire  terminal  housings  on 
pedestals  or  poles  specified  by  the  engineer. 
This  unit  will  not  be  specified  for  in-line 
trenching  necessary  along  the  main  cable  or  wire 
routes;  such  in-line  trenching  is  included  as 
part  of  the  BJ  unit. 

3.0833  This  unit  will  not  be  specified  for  lateral 
trenching  required  to  pedestals  from  the  main 
cable  or  wire  route  required  only  for  the 
splicing  of  cable  or  wire  of  the  same  size  and 
gauge  (reel  end  terminations). 

3.0834  This  unit  does  not  include  the  buried  wire  or 
cable  installed  in  the  trench.  The  cable  or 
wire  in  the  trench  should  be  specified  by  the 
appropriate  BJ  unit. 


-  14  - 


^ 


REA  TE  &  CM-641 


3. 084  Trenching  Assembly  Unit,  Rock  -  BM-71 
3. 0841 


This  unit  consists  of  one  (l)  lineal  foot  of  trenching 
in  rock  measiired  horizontally,  excavated  and  "backfilled 
in  accordance  with  the  specifications. 

3.0842  This  unit  will  be  specified  by  the  engineer,  only 
when  field  conditions  show  the  existence  of  rock  at 
an  elevation  preventing  the  burial  in  soil  of  wire 

or  cable  to  the  depths  required  in  the  specifications, 
and  where  in  his  judgment  the  use  of  this  unit  is 
more  economical  than  utilizing  an  aerial  insert  or 
rerouting  the  lead. 

3.0843  This  unit  will  not  be  specified  where  buried  wire  or 
cable  crosses  hard  surfaced  streets  or  roads. 

3.0844  This  unit  does  not  include  the  wire  or  cable  installed 
in  the  trench.  The  cable  or  wire  in  the  trench  shall 
be  specified  by  the  appropriate  BJ  unit. 

3.085  Riser  Guard  Assembly  Units  -  BM-80,  -81,  -82 


3.0851 


§ 


3.0852 


This  -unit  consists  of  a  5-foot  length  of  metal  guard 
for  cable  or  wire  mounted  in  place  on  a  pole  in 
accordance  with  the  specifications  to  provide 
mechanical  protection  to  the  wire  or  cable. 

These  units  are  available  in  three  sizes  to  be 
applied  in  accordance  with  the  following  table: 


Number  of  Pairs 

of  Wire  or  Cable 

Riser  Guard  Unit 

to  be  Enclosed 

One  Vertical  Run 

in  Riser  Guards 

on  Pole 

1  or  2 

BM-80 

6,  12,  18  or  25 

BM-80 

50,  75  or  100 

BM-81 

Over  100 

BM-82 

3.086  Suspension  Strand  Assembly  Unit  -  BM-6M  or  BM-lOM 

3.0861  This  unit  consists  of  one  thousand  (1,000)  feet  of 
6m  (6,000  pounds)  or  lOM  (10,000  pounds)  suspension 
strand,  supporting  hardware,  lashing  wire,  and  all 
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3.0862 


other  accessories  required  for  aerial  cable 
construction  "but  excludes  the  cable.  This  unit  will 
be  used  for  short  sections  of  aerial  construction 
in  buried  cable  plant.  When  such  aerial  inserts 
are  required  the  engineer  will  specify  the  pole, 
riser  guard,  guy,  and  anchor  assembly  units 
required  plus  the  appropriate  quantity  of  this  unit. 

The  appropriate  BM-6M  or  BM-IOM  unit  should  be 
specified  by  the  engineer  based  on  the  weight  of 
cable  and  span  lengths  in  accordance  with  Figures 
2,   3,   4  and  5  of  REA  TE  &  CM-63O,  "Design  of 
Aerial  Cable  Plant."  The  weights  for  cables 
conforming  to  REA  Specification  PE-23,  are  given 
in  Paragraph  3.0815  of  this  section. 


3.087  Terminal  Housing  Ground  Assembly  Unit  -  EM2 

3.0871  This  unit  consists  of  a  ground  rod,  grounding 

connector,  and  the  required  length  of  insulated 
#14.  gauge  tinned  copper  ground  wire  in  place,  and 
the  connection  of  the  ground  wire  within  the 
terminal  housing  to  the  grounding  lug. 

3.088  Terminal  Housing  Ground  Assembly  Unit  -  BM2A 

3,0881  This  unit  consists  of  the  required  length  of  insulated 
#14-  gauge  tinned  copper  ground  wire  connected  between 
the  grounding  lug  of  the  pole  mounted  terminal 
housing  and  the  vertical  ground  wire  on  the  pole. 


* 


3.09  Aerial  Plant  Assembly  Units 

3.091  All  units  of  aerial  plant  such  as  poles,  guys,  anchors,  etc., 
required  for  aerial  inserts  in  buried  plant  should  be 
specified  by  the  engineer  in  accordance  with  instructions 
set  forth  in  other  appropriate  sections  of  the  TE  &  CM. 

3.10  General  Notes  on  Application  of  Buried  Plant  Assembly  Units 

3.101  No  separate  splicing  units  are  specified.  All  splicing  is 
included  in  the  buried  cable  or  wire  assembly  unit  (BJ). 

3.102  At  aerial  cable  inserts  every  effort  should  be  made  to  avoid 
cutting  and  splicing  of  the  cable.   If  an  excess  length  of 
cable  has  been  pulled  off  the  reel  for  aerial  inserts  by 
the  contractor,  such  excess  length  (if  short)  should  be 
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bxn-ied  at  the  base  of  the  pole  and  should  not  be  cut  oat  of 
the  cable.  Should  it  be  necessary  to  cut  the  cable  at  the 
aerial  insert  because  an  excessive  amount  of  cable  was 
left  for  the  loop,  the  contractor  will  be  required  to  cut  out 
the  excess  length  of  cable  and  splice  according  to  the  ^ 
specifications  at  his  own  expense.  Splices,  when  required, 
should  be  made  in  a  strand  mounted  ready-access  enclosure  in 
accordance  with  REA  Specification  PC-2,  latest  issue  (see 
Figure  2  of  this  section). 


3.11 


Junctions  of  Buried  Cable  With  Retained  Aerial  Cable 

3.111  Where  the  retained  aerial  cable  to  be  spliced  to  the  buried 
cable  is  plastic  insulated  and  plastic  jacketed  cable,  the 
splice  should  be  made  in  a  strand  mounted  ready-access 
enclosure  in  accordance  with  REA  Specification  PC-2,  latest 
issue  (see  Figure  2  of  this  section). 

3.112  Where  the  retained  aerial  cable  to  be  spliced  to  the  buried 
cable  is  paper  insulated  cable,  the  splice  should  be  made 
in  a  strand  mounted  splice  enclosure  in  accordance  with 
REA  Specification  PC-3,  latest  issue. 

3  1121  Protection  at  this  junction,  where  necessary,  should 
be  provided  in  accordance  with  Paragraph  6  of  REA 
TE  &  CM-640. 

4.  HANDLING  AND  CARE  OF  MATERIALS  DURING  CONSTRUCTION 

/  01  It  is  of  utmost  importance  that  extreme  care  be  exercised  in  handling 
^'    materials  during  cSstruction.  The  contractor  mst  P--^^-^^^^^^ 
supervision  on  the  plow  at  all  times  to  ensure  that  the  burled  wire 
or  cable  is  fed  through  the  plow  into  the  ground  loosely  and  at  no 
tension.  Tfr^r^Pr  no  circuTT..<.t.^T.nes  shall  tension  be  allowed  to  develop 
TT1  the  wire  or  cable. 

/.02  Whenever  the  plow  is  stopped,  sufficient  wire  or  cable  is^to  be 

unreeled  to  guard  against  any  sudden  jerks  when  the  plow  is  started. 

/.03  l^^.T>PTne  cautior.  n.i..t  be  exercised  to  be  sure  that  the  plow  is  npt 
^  ^  L.L.  ..  while  the  blade  is  in  the_^round.  Experience  has  shown 
that  wire  and  cable  can  be  severely  damaged  by  the  plow  backing 
up  even  a  slight  amount.   If,  during  the  plowing  operation,  the 
plow  should  strike  a  buried  object  or  rock  that  would  stop  the 
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equipment  and  necessitate  removal  of  the  plow  from  the  ground,  the 
plow  should  be  removed  from  the  ground  carefully  and  without 
backing  up.  Should  it  be  necessary  to  back  the  plow  to  remove  it 
from  the  ground,  the  wire  or  cable  is  to  be  uncovered  a  sufficient 
distance  back  from  the  plow  for  inspection  by  the  engineer  to 
determine  if  the  wire  or  cable  has  been  damaged.  Any  damage 
discovered  must  be  repaired  under  the  direction  of  the  engineer 
in  accordance  with  the  recommendations  set  forth  in  Paraerat)h 
^.07  below. 

4.04  Care  must  be  exercised  to  prevent  damage  to  exposed  cable  or  wire 
during  the  construction  period.  Work  is  to  be  scheduled  to  keep 
such  exposure  to  a  minimum.  Where  the  wire  or  cable  is  being 
plowed  in  along  the  shoulder  of  the  road,  all  trenching  and 
backfilling  for  both  in-line  and  short  lateral  trenches  is  to 

be  completed  each  day  so  as  not  to  leave  the  wire  or  cable 
exposed  overnight.  Exposed  wire  or  cable  is  susceptible  to 
damage,  and  it  also  constitutes  a  hazard  to  vehicles, 
pedestrians  and  animals. 

4.05  Extreme  caution  must  be  exercised  to  avoid  damage  to  wire  or  cable 
when  joining  trenches  to  the  slot  made  by  the  plow  and  in 
installing  pedestals  or  poles.  In  this  connection,  the  stake 
portion  of  the  pedestal  mounted  terminal  housing  should  be 
installed  before  the  wire  or  cable  is  placed  in  the  trench. 

4.06  Sufficient  crews  should  be  provided  by  the  contractor  to  ensure 
that  the  wire  or  cable  is  installed  in  pedestal  or  pole  mounted 
terminal  housings  as  soon  as  possible.  This  work  should  be 
completed  within  one  week  after  the  wire  or  cable  has  been 
plowed  and  trenched  into  the  ground. 

4.07  Repair  of  Facilities  Damaged  During  Construction 

4.071  Minor  damage  to  the  outer  jacket,  where  the  shield  of  the 
wire  or  cable  has  not  been  penetrated,  may  be  repaired  if 
approved  by  the  engineer,  by  applying  over  the  damaged 
area  two  layers  of  10  mil  vinyl  tape,  half -lapped,  to 
extend  six  inches  in  both  directions  from  the  ends  of 
the  damaged  area.  After  the  repair  has  been  made  the 
damaged  section  of  the  wire  or  cable  may  be  buried. 


t 
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L   072  Where  damage  of  a  more  serious  nature  occ\irs  during 

construction,  that  is,  where  the  outer  jacket  and  the  shield 
are  penetrated,  the  damaged  section  of  the  wire  or  cable 
should  be  enclosed  in  a  pedestal  mounted  terminal  housing 
to  be  located  by  the  engineer.  The  outer  jacket  and  the 
shield  are  to  be  removed  from  the  damaged  area  as  though 
preparing  for  a  splice  (see  Paragraph  4. 08  below).  The 
two  ends  of  the  shield  are  to  be  bonded  together  and 
properly  grounded  as  shown  in  Figure  4.  If  the  inner 
jacket  has  been  penetrated,  the  individual  conductors  of  the 
wire  or  cable  must  be  inspected  for  possible  damage.  Any 
damage  noted  to  the  conductors  or  their  insulation  should  be 
repaired  in  accordance  with  the  appropriate  provisions  of  REA 
Specification  PC-2,  latest  issue.  Otherwise,  the  inner 
jacket  should  be  left  on  the  cable  to  protect  the  conductors 
from  coming  in  contact  with  the  metal  of  the  terminal  housings. 

4.073  Damage  to  wire  or  cable  subsequent  to  burial,  discovered 
either  through  test  or  observation,  should  be  repaired  by 
methods  approved  by  the  engineer.  This  may  involve  the 
repair  of  the  damaged  section  of  wire  or  cable  by  means  of 
the  replacement  of  a  short  section  of  the  wire  or  cable  with 
splices  made  in  additional  terminal  housings,  or  the 
replacement  of  an  entire  section  between  terminal  housings 
already  installed. 

4.0731  The  damaged  section  should  be  removed  and  the  two^ 
ends  of  the  undamaged  cable  or  wire  taken  to  terminal 
housings,  located  in  accordance  with  the  approval  of 
the  engineer.  Between  these  two  points  a  new  section 
of  cable  or  wire  should  be  buried.  The  splicing  in 
each  terminal  ho\ising  should  be  in  accordance  with  the 
appropriate  provisions  of  REA  Specification  PC-2. 

4.0732  Where  the  damaged  section  cannot  be  specifically 
located  or  is  too  long  to  repair  economically  by 
the  above  method,  the  repairs  may  be  made,  if 
approved  by  the  engineer,  by  abandoning  that  section 
of  wire  or  cable  between  the  terminal  housings  and 
burying  a  new  length  to  be  spliced  or  terminated  in 
the  housings  in  accordance  with  the  applicable  specifi- 
cations. 

4.0733  No  buried  splices  should  be  used  for  repairing  damage 
to  wire  or  cable  discovered  during  the  construction 
of  the  buried  plant. 
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4.0734  The  location  of  all  repairs  made  to  the  cable  or  wire 
during  the  construction  of  the  buried  plant  shall  be 
noted  on  the  staking  sheets  to  facilitate  trouble 
shooting  at  a  later  date. 

4. 08  Preparation  for  Splicing  or  Termination 

4. 081  In  xxreDaring  the  buried  wire  for  termination  in  a  wire 
terminal  housing,  the  outer  jacket  shall  be  removed  a 
sufficient  distance  back  from  the  terminal  block  to 
allow  the  individual  steel  armor  tapes  to  be  twisted 
tightly  together  and  placed  into  the  split-bolt  grounding 
connector  provided  on  the  terminal  mounting  plate  (see 
Figure  3).  Before  twisting  the  tapes  together  the 
flooding  com-pound  must  be  removed  from  the  tapes  bv  a 
suitable  cleaning  agpTit.  to  ensure  a  good  electrical 
connection.  The  steel  armor  tapes  of  all  buried  wires 
entering  a  wire  terminal  housing  are  to  be  bonded 
together  by  means  of  this  split-bolt  grounding  connector. 
After  all  connections  are  made  to  the  split-bolt 
grounding  connector,  a  coating  of  corrosion  resist3n+. 
paint  shall  be  ap-plied  to  all  exposed  steel  tapes  and  to 
the  grounding  connector  as  shown  in  KEA  Splicing  Standard 
PC-2,  latest  issue.  At  each  appearance  where  the 
conductors  of  buried  wire  leads  are  terminated  during 
construction,  the  conductors  are  to  be  transposed  by 
connecting  the  plain  copper  conductor  of  one  wire  with 
the  tinned  copper  conductor  of  the  other  wire. 

4.082  In  preparing  the  buried  cable  for  enclosure  in  a  cable 
terminal  housing,  it  will  be  necessary  to  remove  a 
portion  of  the  outer  Jacket  and  the  shield  in  order  to 
achieve  the  radius  of  bend  required  to  place  the  cable 
in  the  terminal  housing.  The  outer  jacket  is  to  be 
removed  for  a  sufficient  length  to  permit  placement  of 
the  cable  conductors  in  the  terminal  housing  and  clamping 
of  the  cable  over  the  outer  jacket  as  shown  in  Figure  4. 
The  shield  should  then  be  removed,  allowing  sufficient 
length  on  the  ends  to  bond  the  two  ends  of  the  shield 
together  as  shown  in  Figure  4.   In  order  to  maintain  the 
integrity  of  the  core  to  shield  dielectric  strength  of  the 
cable,  only  that  amount  of  the  inner  jacket  that  is 
absolutely  necessary  should  be  removed.  The  individual 
insulated  conductors  should  be  protected  against  coming 
in  contact  with  a  grounded  surface  of  the  terminal  housing 
when  all  work  inside  the  housing  is  complete.  A  section 
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of  the  outer  jacket  which  has  been  removed  from  the  cable  can 
be  used  to  cover  the  insulated  conductors  and  thus  protect 
them  from  coming  in  contact  with  the  terminal  housing.  REA 
Splicing  Standard,  PC-2,  latest  issue,  gives  a  step-by-step 
procedure  for  the  preparation  of  the  buried  cable  for  enclosure 
in  a  terminal  housing. 

J^,083     When  two  or  more  cables  are  spliced  together,  the  ends  of  each 
cable  should  be  prepared  in  accordance  with  4-. 082  above, 
except  that  the  inner  jacket  should  be  removed  to  within 
approximately  one  inch  of  the  shield.  This  will  permit  a 
neat  and  orderly  layup  and  a  uniform  distribution  of  the 
conductor  joints  as  shown  in  Figure  4. 

4,084  When  an  appearance  above  ground  is  made  in  the  buried  cable 
for  subscriber  distribution,  the  individual  conductor  or 
conductors  to  be  terminated  are  not  to  be  cut.  Only  the 
required  insulation  is  to  be  removed  from  the  individual^ 
conductor  to  permit  a  good  electrical  connection  by  looping 
the  bare  portion  of  the  conductor  around  the  appropriate 
binding  post.  Care  must  be  taken  so  that  conductors  do  not 
come  in  contact  with  the  cover  of  the  pedestal  enclosure  or 
any  other  exposed  metal,  since  the  cover  is  at  the  same 
potential  as  the  shield.  If  the  conductors  are  in  contact 
with  the  exposed  metal  or  metal  cover,  the  core  to  shield 
dielectric  strength  of  the  cable  will  be  substantially 
reduced  at  that  point. 

4.09  The  metal  covers  for  the  buried  cable  and  buried  wire  terminal 
housings  should  be  bolted  in  the  closed  position  on  the  housings 
at  the  time  the  terminal  housings  are  installed  and  are  to  be  kept 
in  the  closed  position  at  all  times  except  when  work  is  being 
performed  within  the  terminal  enclosure.  Terminal  housing  warning 
signs  and  route  and  terminal  housing  numbers  should  be  installed 
when  the  housing  is  erected. 

4.10  Care  must  be  exercised  at  all  times  when  making  connections  to 
avoid  placing  dissimilar  metals  (i.e.,  metals  which  are 
substantially^ separated  in  their  position  in  the  electromotive 
series)  in  contact.  In  buried  plant  construction,  the  shield 
of  the  buried  cable  is  copper,  the  armor  tapes  of  the  buried 
wire  are  steel,  and  the  terminal  housings  are  galvanized  steel. 
Dissimilar  metals  contacting  each  other  can  result  in  electrolytic 
corrosion.  This  has  been  recognized  in  the  specifications  by 
providing  for  the  following: 

4.101  Where  steel  armor  tapes  of  buried  wire  are  terminated  for 

grounding  in  cable  or  wire  terminal  housings,  the  galvanized 
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steel  split-bolt  connector  provided  as  part  of  the  terminal 
housing  is  to  he  used, 

4..  102  Where  steel  armor  tapes  of  burled  wire  are  joined  with 
hare  tinned  copper  ground  wire  (at  station  protectors) 
a  plated  copper  alloy  split-bolt  connector  shall  be  used. 

4-.  103  The  copper  shields  of  the  buried  cables  are  bonded  together 
and  grounded  to  the  terminal  housing  with  a  tinned  copper 
ground  wire.  Where  buried  cable  and  wire  appear  together 
in  a  terminal  housing,  the  tinned  copper  bonding  wire  is 
connected  with  the  steel  armor  tapes  of  the  wire  in  the 
galvanized  steel  split-bolt  connector  of  the  terminal 
housing. 

4.104  The  above  provisions  do  not  completely  eliminate  the 

possibility  of  electrolytic  corrosion.  Accordingly,  all 
of  these  connections  should  be  thoroughly  coated  with  a 
corrosion  resistant  paint  in  accordance  with  provisions 
of  REA  Splicing  Standard,  PC-2,  latest  issue. 


« 


5.  ROUTE  AND  TERMINAL  HOUSING  NUMBERING 


5.01  All  above  ground  appearances  of  buried  wire  and  cable,  on  terminal 
housings  and  on  poles,  should  be  marked  with  the  route  number,  the 
terminal  housing  or  pole  number,  and  a  warning  sign  as  shown  in  the 
Construction  Drawings.  Numbering  should  conform  to  the  same 
numbering  pattern  as  used  for  pole  line  plant  as  set  forth  in  REA 
TE  and  CM-627,  "Route  and  Pole  Numbering."  Poles  required  for 
aerial  inserts  in  buried  plant  construction  should  be  numbered 

in  proper  sequence  regardless  of  whether  or  not  terminal 
housings  are  placed  on  the  poles.  Warning  signs .  route  and 
terminal  housing  numbers  are  included  in  the  terminal  housing 
assembly  units. 

5.02  Terminal  housing  covers  should  be  marked  with  a  pressure 
sensitive,  weatherproof  decalcomania  warning  sign,  with  bright 
silver  letters  on  a  dark  green  background. 

5.03  Terminal  housings  should  be  marked  with  the  appropriate  route 
and  terminal  housing  numbers  by  using  one  inch  pressure 
sensitive,  weatherproof  decalcomania  numerals  of  bright  silver 
on  a  dark  green  background. 


# 


-  22  - 


^ 


1 


REA  TE  &  CM-6/;i 

5  OA     Terminal  housing  and  pole  numbering  should  be  in  numerical  sequence 

with  the  first  terminal  housing  or  pole  in  the  route  being  numbered 
one.  TPTTTlnal  hovf^^^fy^   and  poles  inserted  in  jqteym^dia^g 
locations  during  construction  should  be  assigned  the  number  of  the 
previous  pole  or  terminal  housing  with  fractional  numbered  suffix 
to  avoid  altering  the  mmbering  scheme  on  the  staking  sheets  and 
central  office  area  circuit  schematic. 

6.  DIEECTIONAJ.  MARKING  OF  WIRE  AND  CABLE 

6  01  Each  buried  wire  and  cable  in  terminal  housings  should  be  marked 

with  a  colored  marker  to  indicate  the  general  route  direction, 
as  shown  in  the  Construction  Drawings.  The  direction  of  loops 
into  the  terminal  housings  from  the  main  route  of  the  buried 
cable  or  wire  should  not  be  considered  when  marking  the  general 
direction. 

6.02  Buried  wires  and  cables  entering  the  terminal  housing  from  the 
central  office  should  be  marked  Blue,  regardless  of  compass 
direction, 

6.03  Buried  or  aerial  service  wires  from  the  terminal  housing  should 
be  marked  Red,  regardless  of  compass  direction. 

6.04  Markers  should  be  attached  to  the  cable  or  wire  so  as  to  be 
visible  when  the  terminal  housing  cover  is  removed. 

6.05  Directional  marking  should  be  accomplished  with  solid  NEMA 
colors,  self -sticking,  all  temperature,  vinyl  cloth,  Ig  inch 
size  cable  and  wire  markers  and  shall  conform  to  ASA  Standard 
C6. 1-1944  "Markings  for  Electrical  Apparatus."  The  color- 
direction  code  is  as  follows: 


Marker  Color 

Blue 

Orange 

Orange -Green 

Green 

Brown-Green 

Brown 

Brown-Slate 

Slate 

Orange -Slate 

Red 


pirection 

Central  Office 

North 

Northeast 

East 

Southeast 

South 

Southwest 

West 

Northwest 

Services, 


Buried  or  Aerial 
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7.   CONDUCTOR  AW   PAIR  IDENTIFICATION 

7.01  Conductors  of  buried  wire  circuits  should  be  transposed  at  each 
terminal  housing  appearance  where  they  are  terminated  during 
construction. 

7.02  When  the  lead  consists  of  two  buried  wire  pairs  buried  together, 
each  pair  should  be  terminated  in  the  same  terminal  block 
position  at  all  terminal  housing  appearances  with  the  low  pair 
count  being  terminated  at  the  top  position. 

7.03  Cable  conductors  should  be  connected  tip-to-tix)  and  ring -to -ring 
when  spliced,  or  connected  on  binding  posts.  When  connected  or 
temiinated  in  terminal  housings,  the  ring  conductors  should  be 
terminated  on  the  right-hand  lug  of  the  binding  post  pair  when 
facing  the  side  of  the  terminal  block  on  which  the  pair  is 
terminated. 

7.04  Splicing  and  terminating  cable  conductors  and  pairs  should  follow 
color  coding  identification  as  outlined  in  REA  specifications. 
Tip  and  ring  colors,  pair  colors,  and  group  binder  colors,  for 
pair  count  sequence  and  identification  are  as  follows: 


Group 

Pair  Colors 

Group 

Group 

Binder 

Pair  Count 

Tip 

Ring 

No. 

Count 

Colors 

1 

White 

Blue 

1 

1-25 

White -Blue 

2 

II 

Orange 

2 

26-50 

White -Orange 

3 

fi 

Green 

3 

51-75 

White -Green 

4 

II 

Brown 

4 

76-100 

White -Brown 

5 

It 

Slate 

5 

101-125 

White -Slate 

6 

Red 

Blue 

6 

126-150 

Red-Blue 

7 

M 

Orange 

7 

151-175 

Red-Orange 

8 

II 

Green 

S 

176-200 

Red-Green 

9 

II 

Brown 

9 

201-225 

Red-Brown 

10 

II 

Slate 

10 

226-250 

Red-Slate 

11 

Black 

Blue 

11 

251-275 

Black-Blue 

12 

It 

Orange 

12 

276-300 

Black-Orange 

13 

II 

Green 

13 

301-325 

Black-Green 

14 

II 

Brown 

14 

326-350 

Black -Br own 

15 

II 

Slate 

15 

351-375 

Black-Slate 

16 

Yellow 

Blue 

16 

376-400 

Yellow-Blue 

17 

II 

Orange 

18 

II 

Green 

19 

11 

Brown 

20 

II 

Slate 
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Pair  Count 

Tip 
Violet 

Ring 

21 

Blue 

22 

II 

Orange 

23 

K 

Green 

24 

It 

Brown 

25 

II 

Slate 

7  05  The  color  coding  of  each  cable  pair  should  be  used  at  all  times  for 
IdenSfying  the  pairs  to  be  terminated  or  spliced.  Identification 
by  test  picks  is  not  necessary  and  should  not  be  tolerated. 

7  06  The  color  code  group  identity  should  be  preserved  in  all  splice 
and  terminal  points  in  the  following  manner: 

7  061  In  the  case  where  a  color  code  group  is  not  made  up  of 

units,  the  ends  of  the  binder  threads  or  tape  of  a  color 
code  group  should  be  wrapped  around  the  group  at  a 
convenient  point  and  tied  to  prevent  unraveling.  At  least 
two  wraps  of  a  short  length  of  a  cable  pair  with  the  same 
color  coding  as  the  group  binder  should  then  be  placed 
around  the  group  and  pigtailed  or  otherwise  fastened  to 
ensure  permanency. 

7  062  In  the  case  where  a  color  group  is  made  up  of  two  or  more 

units,  all  units  making  up  the  group  should  be  combined  into 
a  single  group  by  unraveling  the  unit  binders.  One  binder 
should  be  wrapped  around  the  combined  group  at  a  convenient 
point  and  securely  tied  or  fastened  to  prevent  unraveling. 
The  remaining  unit  binders  should  be  removed.  At  least  two 
wraps  of  a  short  length  of  a  color  coded  pair  with  the  same 
color  coding  as  the  group  binder  should  then  be  placed 
around  the  group  and  pigtailed  or  otherwise  fastened  to 
ensure  permanency.  Refer  to  Figure  4. 

L  STAKING  OF  BURIED  PLANT 

8.01  Review  of  Area  Coverage  Design 

8  Oil  Buried  plant  is  inherently  less  flexible  to  meet  changes 

in  demands  for  service  than  aerial  plant.  For  this  reason, 
more  than  usual  care  will  need  to  be  given  to  the  accuracy 
of  the  area  coverage  survey  and  to  the  thoroughness  of  the 
canvass  for  subscribers  prior  to  staking  and  the  preparation 
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8.012 


8.013 


of  plans  and  specifications.  If  prior  to  or  during  the 
staking  there  should  be  any  indication  of  a  significant 
change  in  the  demand  for  service  from  that  estimated  in 
the  Area  Coverage  Design,  a  prompt  review  of  the  design 
by  a  design  engineer,  the  owner  and  REA  to  determine  the 
effect  of  such  changes  on  the  design  of  the  system  is 
required. 

As  an  initial  step  in  the  preparation  of  the  plans  and 
specifications  for  construction  the  subscriber  data  on 
the  ACD  map  should  be  reviewed  and  brought  up  to  date 
with  the  most  recent  information  available. 

The  sizes  of  the  various  cable  and  wire  leads  on  the  ACD 
map  should  be  reviewed  using  the  criteria  set  forth  in  REA 
TE  &  CM-64.0  for  possible  revision  resulting  from  new 
subscriber  data. 


I 


8.02  Assignment  of  Routes  and  Cable  Counts 

8.021  After  the  ACD  map  has  been  revised,  if  necessary,  a  route 
numbering  plan  should  be  laid  out  for  the  system  as 
described  in  Paragraph  5.  A  central  office  area  detail 
map  (see  Exhibit  D)  is  to  be  prepared  and  included  in  the 
plans  and  specifications  for  construction  which  will  show 
the  up  to  date  subscriber  data  and  the  route  numbering 
plan  for  the  entire  system. 

8.022  At  this  time  the  cable  co-unts  should  be  assigned  to  each 
route  in  the  system.  Bridge  taps  should  be  avoided  to 
the  extent  route  layout  will  permit  as  they  can  have  a 
significant  effect  on  transmission  (see  REA  TE  &  CM-422, 
"Subscriber  Loop  Transmission  Calculations-Loop  Loss 
Factor  Method  (Method  II)"). 

8.03  Grouping  of  Subscribers 

8.031  The  next  step  in  the  preparation  for  the  actual  staking 
of  the  plant  is  to  associate  the  subscribers  appearing 
on  the  central  office  area  detail  map  into  groups  to  be 
served  from  a  given  central  office  line.  This  information 
is  recorded  on  an  assignment  sheet  (see  Exhibit  A)  which 
includes  space  for  other  detailed  information  associated 
with  each  subscriber  that  will  be  added  later  in  the  dial 
conversion  program. 


• 
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8.032  The  effect  on  transmission  ^ue  to  bridge  taps  in  ^^i-^^P^^^ 
is  considerable,  as  mentioned  in  Paragraph  8.022,  and  in  the 
case  of  long  loops  it  might  he  impossible  to  achieve 
effective  transmission  objectives.  Grouping  of  subscribers 
for  buried  plant  therefore  is  more  difficult  than  for 
aerial  open  wire  plant.  It  is  also  possible,  because  of 
multiple  taps,  for  subscribers  closer  to  the  C.O.  to  have 
poorer  transmission  than  the  subscribers  at  the  end  of  the 
line.  This  is  not  likely  to  happen  in  aerial  plant  where 
the  capacitance  of  an  open  wire  circuit  is  negligible 
compared  to  that  of  a  cable  circuit. 

8  0321  Figure  5  shows  a  particular  grouping  of  subscribers 
in  the  upper  right  hand  comer  of  the  central  office 
area  detail  map  (Exhibit  D)  which  would  be 
acceptable  for  aerial  open  wire  type  plant.  With 
this  arrangement  of  subscribers  for  pair  number  one  (1} 
the  effective  transmission  to  subscriber  17-4-1  is 
+2.14  db  because  of  the  +2.30  db  bridge  tap  to 
subscriber  17-16-2.  By  reassigning  the  subscribers 
as  shown  on  the  central  office  area  circuit 
schematic  (Exhibit  E)  the  effective  transmission 
to  subscriber  17-4-1  becomes  -.16  db. 

8  0322  Note  that  on  the  central  office  area  circuit 

schematic  (Exhibit  E)  pairs  9  through  12  on  Route  1 
are  dead  in  the  BJ12-22  between  terminal  housings 
17  and  25.  This  removes  a  3.04  db  bridge  tap 
loss  to  the  subscribers  served  from  the  BJ6-22 
on  Route  9.  Also  pair  22  in  the  BJ6-22  on  Route 
4  is  dead  between  terminal  housings  12  and  19.  This 
removes  a  2.34  db  bridge  tap  loss  from  this  cable 
pair  which  otherwise  would  not  meet  effective 
transmission  objectives. 

8  033  It  is  important  to  remember  that  the  line  fills  shown  in  REA 
TE  &  CM-640  were  used  for  the  purpose  of  determining  the 
number  of  wire  and  cable  pairs  to  be  provided  in  the  buried 
plant.  Even  though  the  number  of  pairs  furnished  are 
provided  for  purposes  of  future  growth  (regrades  and  additional 
requirements),  the  intention  so  far  as  line  assignments  are 
concerned  is  to  keep  the  line  fill  on  the  working  pairs  as 
high  as  practicable  in  order  that  the  number  of  central 
office  lines  will  be  held  to  a  reasonable  minimum. 
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After  the  subscribers'  names  have  been  grouped  the  party- 
position  of  each  can  be  assigned  and  a  cable  pair  can  be 
chosen  for  the  group  from  the  cable  count  appearing  on 
the  route.  To  obtain  proper  line  balance  on  lines 
employing  divided  ringing,  it  is  desirable  to  assign 
both  ringers  having  the  same  frequency  as  close  to  each 
other  as  conditions  will  permit.  The  party  position 
should  be  assigned  so  that  the  lower  frequency  ringers 
appear  farthest  from  the  central  office  in  order  to 
obtain  better  ringing. 

At  the  conclusion  of  the  above  work  the  following 
information  will  have  been  recorded  on  the  assignment 
sheet  for  each  subscriber: 

1.  Map  Reference  Number 

2.  Class  of  Service 

3 .  Name 


$   I 


8.036 


4.  Address 

5.  Route  Number 

6.  Party  Position 

7.  Cable  Pair  Number 

At  the  completion  of  the  staking  in  the  field  the  number 
of  the  terminal  housing  that  each  subscriber  is  served 
from  should  be  recorded  on  the  assignment  sheet. 


♦ 


8.04  Staking  in  Field 

8.041  At  least  50  percent  of  the  entire  project,  including  all 
town  plant  and  all  cable  of  12  pairs  and  greater,  must  be 
staked  prior  to  the  preparation  of  the  plans  and 
specifications  for  construction.  This  is  required  so 
that  the  assembly  unit  quantity  estimates  on  which  bids 
will  be  received  reflect  a  substantial  amount  of  actual 
staking  on  the  project,  and  so  that  all  quantities  of 
cables  12  pair  or  larger  will  be  based  on  actual  needs 
of  the  project.   It  is  anticipated  that  buried  wire, 
and  6-pair  cable  will  be  stock  items  with  most  suppliers 
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and  the  necessity  for  complete  staking  of  these  facilities 
prior  to  the  receipt  of  bids  is  not  as  great.  When  the 
plans  and  specifications  are  released  for  bids,  the  engineer 
is  to  have  available  the  central  office  area  detail  maps  and 
the  staking  sheets  for  the  staking  completed  to  date  so  that 
contractors  bidding  on  the  project  may  refer  to  them  if  they 
so  desire.   In  addition  to  the  staking  sheets  the  engineer 
should  have  qualified  personnel  available  to  accompany 
contractors  who  wish  to  look  over  the  site  of  the  proposed 
construction.  Staking  should  be  schediied  so  that  the 
entire  project  will  be  staked  and  staking  sheets  ,   along 
with  the  circuit  schematics,  are  available  for  the  contractor 
by  the  time  the  construction  contract  is  awarded. 

8.042  Staking  for  buried  plant  is  quite  different  than  for  aerial 
plant.  Stakes  will  be  placed  only  where  terminal  housijigs 
appear  at  control  points  such  as  terminal  housing  locations 
for  subscriber  distribution,  route  junctions,  loading  points, 
and  at  any  additional  locations  where  needed  to  meet  the 
requirement  for  an  above  ground  appearance  at  least  every 
2,000  feet.  The  general  route  of  the  buried  wire  or  cable, 
such  as  along  the  shoulder  of  the  road,  should  be  shown  by 
the  sketch  on  the  staking  sheet  along  with  the  measured 
distance  between  the  control  points.  The  route  of  the  wire 
or  cable  shoiild  be  selected  with  regard  to  the  side  of  the 
road  on  which  plov/ing  is  most  expeditious  and  with  regard 

to  the  subscriber  locations.  The  sketch  on  the  staking 
sheet  should  show  clearly  the  plowing  route  in  relation  to 
the  road  right-of-way  and  fences,  land  marks  where  road 
crossings  are  to  be  made,  culverts,  bridges,  terminal 
housing  locations,  details  of  aerial  inserts,  etc. 

8.043  Prior  to  the  staking  of  any  lead,  the  staking  engineer  shall 
make  a  reconnaissance  of  the  proposed  route  to  determine  any 
conditions  which  might  dictate  reroutings,  aerial  inserts, 
or  other  special  construction  affecting  the  selection  of  the 
route.  These  situations  might  involve  rock  outcroppings, 
stream  crossings,  railroad  crossings,  culverts,  or  other 
obstructions.  A  knowledge  of  the  capabilities  of  the  plow 
and  plowing  methods  is  important  in  determining  where  special 
construction  or  rerouting  is  required. 
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In  staking  biiried  plant,  the  sequence  to  follow  in 
locating  terminal  housings  for  above  ground  appearances 
on  either  buried  cable  or  wire  is  as  follows: 


1.  First  locate  terminal  housings  for  all  subscriber 
distribution  points  (including  prospective 
subscribers  not  taking  service  in  the  initial 
construction),  junctions  of  lateral  leads,  poles 
at  aerial  inserts,  and  reduction  points  in  cable 
plant. 

2.  Then  locate  additional  terminal  housings  required  for 
cable  or  wire  loading  utilizing  the  housings 
specified  under  (1)  above  to  the  maximum  extent 
practicable  and  making  any  minor  relocation  of  such 
terminal  housings  where  they  could  serve  both  purposes, 

3.  Then  locate  additional  terminal  housings  needed  to 
meet  the  requirement  of  providing  an  appearance  above 
ground  at  least  every  2,000  feet. 

4.  Pedestal  and  pole-mounted  wire  terminal  housings  in 
(1),  (2)  and  (3)  above  should  be  located  without 
regard  to  the  wire  being  either  protected  or 
unprotected.   If  the  criterion  for  an  above  ground 
appearance  at  least  every  2,000  feet  has  been  met, 
sufficient  appearances  will  be  available  to  apply 
protection  without  requiring  additional  appearances 
solely  for  this  purpose.  To  apply  protection  to 
buried  wire  plant  (protection  is  not  required  in  the 
cable  terminal  housings),  start  at  the  first  wire 
terminal  housing  on  each  buried  wire  lead  extended 
from  cable  plant  and  designate  this  as  protected. 
Follow  out  each  lead  specifying  protection  for  the 
wire  as  required  to  assure  that  no  point  in  the  lead 
is  more  than  2,000  feet  from  a  protector  (for  this 
purpose,  station  protectors  are  considered  as 
equivalent  to  protected  terminals). 

8.045  Loading  considerations  in  staking  terminal  housings  for 
buried  cable  and  wire  plant. 


• 


8.0451  Appearance  for  loading  cable  shall  be  provided  for 

all  cable  leads  regardless  of  whether  or  not  required 
for  the  system  desigUo 
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8.0452  A-DPearances  for  loading  buried  wire  shall  be  provided 
as  required  in  the  10-vear  system  design, 

8.0/453  The  normal  spacing  of  loading  points  for  both  buried 
cable  and  wire  is  6,000  feet  intervals  with  the 
central  office  end  section  being  3,000  feet.  Permissible 
deviations  from  this  interval  and  the  central  office 
end  section  are  given  in  REA  TE  &  CM-430,  "Subscriber 
Line  Loading."  The  end  section  on  the  end  of  the  lead 
should  be  at  least  1.000  feet  long  but  may  be  longer 
as  required  to  connect  subscribers. 

8.0454  When  staking  loading  appearances  for  buried  wire  and 
cable,  the  engineer  should  include  in  the  length  all 
lateral  loops  to  terminal  housings,  all  vertical 
runs  in  terminal  housings,  and  all  vertical  and 
horizontal  distances  in  aerial  inserts. 

8.0455  There  may  be  minor  deviation  in  routing,  some  small 
excess  lengths  of  wire  or  cable  inserted  in  the  lead 
at  reel  end  junctions,  and  -unanticipated  excess 
lengths  of  wire  or  cable  stored  at  the  base  of  poles 
and  pedestals.  For  this  reason  it  is  recommended  that 
the  staking  interval  for  loading  points  be  somewhat 
less  than  the  specified  6,000  feet  (i.e.  5,950  feet). 
This  is  to  compensate  for  these  excess  lengths  and 

to  minimize  the  probability  of  having  to  relocate 
loading  appearances  during  construction. 

8.0456  No  subscribers  should  be  served  from  loaded  circuits 
between  loading  points. 

8.046  The  engineer  should,  wherever  possible,  utilize  the  minimum 
number  of  appearances  above  ground  to  satisfy  all  of  the 
requirements.  This  will  frequently  involve  the  use  of 
terminal  housings  for  more  than  one  pijrpose.  During 
construction  when  reel  end  terminations  (which  requires 
splicing  in  a  housing  furnished  by  the  contractor)  can, 
in  the  judgment  of  the  engineer,  be  used  for  other  required 
purposes  by  minor  relocation  of  a  terminal  housing  already 
specified,  it  will  be  satisfactory  to  make  the  change.  In 
this  case,  the  engineer  shoiad  specify  the  terminal  housing 
at  the  new  location  and  compensate  the  contractor  for  the 
housing,  wire  or  cable  and  any  lateral  trenching  involved. 
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Buried  -wire  is  to  be  used  for  service  entrances  to 
subscribers'  premises  served  from  buried  plant  regardless 
of  whether  the  entrance  is  to  be  aerial  or  buried.  This 
permits  bonding  the  wire  shield  to  the  station  ground. 
Buried  services  to  the  subscriber  should  be  used  unless 
there  is  a  significant  economical  advantage  from  the  use 
of  an  aerial  service  or  an  easement  cannot  be  obtained 
to  bury  the  service. 

The  staking  sheet  for  buried  plant  is  different  from  that 
used  for  aerial  construction.  The  major  portion  of  the 
sheet  is  devoted  to  a  sketch  of  the  wire  or  cable  lead, 
to  show  the  general  route  of  the  buried  plant,  and  the 
location  of  the  terminal  housings  (see  sample  staking 
sheets  in  Exhibits  B  and  C).  Figure  6  shows  symbols  for 
use  in  preparing  staking  sheets  for  buried  plant. 
Horizontal  distances  between  the  terminal  housings  and 
other  control  points  are  to  be  shown  on  the  sketch.  Buried 
plant  assembly  units  are  relatively  few  compared  to  those 
for  aerial  plant.  The  space  for  listing  assembly  units  on 
the  sheets  is,  therefore,  substantially  reduced.  The 
measured  distance  of  the  trench  from  the  main  lead  to  the 
terminal  housing  is  to  be  set  forth  on  the  staking  sheet. 
If  the  wire  and  cable  loops  in  and  out  of  the  terminal 
housing,  twice  the  trenching  distance  and  twice  the 
vertical  distance  in  the  housing  would  be  added  to  the 
horizontal  distance  shown  on  the  sketch  for  the  inventory 
of  the  BJ  assembly  unit  recorded  at  the  bottom  of  the 
staking  sheet.  Figure  7  is  given  as  a  guide  in 
determining  the  vertical  measurement  in  terminal 
housings  to  be  added  to  the  horizontal  and  trenching 
distances  shown  on  the  sketch  to  inventory  the  BJ  units. 
The  staking  sheet,  in  conjunction  with  the  circuit  schematic 
is  the  basis  for  the  preparation  of  permanent  operating 
records  and  should  be  kept  up  to  date  at  all  times. 
The  staking  sheet  provides  spaces  for  indicating  the 
dates  of  revisions.  Whenever  a  staking  sheet  is  revised, 
it  should  be  dated  and  initialed  so  that  the  latest  and 
most  up-to-date  sheet  can  be  identified. 


8.05  Central  Office  Area  Circuit  Schematic 

8.051  The  engineer  shall  prepare  a  circuit  schematic  which  will 
be  used  in  conjunction  with  the  staking  sheets  in  the 
construction  of  the  telephone  plant  (see  Exhibit  E).  The 
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circuit  schematic  for  each  central  office  area  is  to  be 
furnished  to  the  contractor  with  the  staking  sheets.  The 
circuit  schematic  should  include  the  following  information: 

a.  Cable  and  wire  sizes,  gauges  and  pair  coimts. 

b.  Route  numbers,  terminal  housing  numbers,  and  sizes  of 
terminal  housings  at  control  points, 

c.  Pair  counts  to  be  terminated  at  terminal  housing 
locations . 

d.  Location  and  counts  of  pairs  to  be  loaded. 

e.  Subscribers'  map  location  numbers. 

f.  Detailed  insert  of  central  office  M.D.F.  showing  cable 
numbers  and  pair  counts  for  each  vertical. 

If  the  contractor  is  to  install  the  station  equipment,  it 
will  be  necessary  for  the  engineer  to  furnish  the  assignment 
sheets  in  addition  to  the  above. 

8.052  The  engineer  shall  submit  a  copy  of  the  circuit  schematic 
to  REA  at  the  same  time  that  the  plans  and  specifications 
for  construction  are  submitted  for  approval.  For  those 
portions  of  the  buried  plant  which  have  not  been  staked  at 
the  time  the  plans  and  specifications  are  prepared,  the 
engineer  should  complete  the  schematic  by  using  a  dotted 
line  for  the  cable  and  wire  leads,  and  show  the  proposed 
size  of  terminal  housing  at  the  control  points.   In  this 
case,  however,  the  terminal  housing  number  is  not  to  be 
shown  since  actual  field  staking  may  require  additional 
terminal  housings  which  might  not  be  apparent  from  looking 
at  the  detail  map.  Subscriber  line  assignments,  on  the  other 
hand,  should  be  shown  even  though  minor  changes  might  be  made 
when  the  plant  is  actually  staked.  After  the  plant  is 
completely  staked  this  circuit  schematic  is  to  be  completed 
in  final  form  as  shown  on  Exhibit  E  and  furnished  to  the 
contractor  as  indicated  in  Paragraph  8.051. 
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9.   SUPERVISION  OF  CONSTRUCTION 


9.01  The  rapid  rate  of  the  plowing  and  trenching  operations  and  the 
fact  that  the  wire  and  cable  are  being  buried  in  the  ground 
where  it  cannot  be  visually  inspected  after  installation  makes 
it  imperative  that  a  competent  resident  engineer  be  with  the 
plow  at  all  times  during  the  plowing  operation  to  supervise 
construction.   In  the  event  that  the  contractor  has  more  than 
one  plow  operating  at  one  time,  it  will  be  necessary  to  have 
one  engineer  with  each  plow  at  all  times  during  the  actual 
plowing  operation.  During  the  installation  of  the  wire  and 
cable  it  may  be  necessary  to  hold  up  plowing  pending  a  decision 
by  the  engineer  relative  to  proposed  changes  in  the  construction 
from  that  shown  on  the  staking  sheets.  Undue  delays  caused  by 
the  engineer  not  being  available  to  make  a  decision  are  costly 
to  the  contractor  and  cannot  be  permitted.   It  is  of  utmost 
importance  that  the  engineer  inspect  the  cable  and  wire  during 
installation  to  guard  against  damage  while  it  is  being  placed 

in  the  ground  and  to  see  that  proper  depth  of  plowing  is  maintained. 
The  resident  engineer  must  also  take  into  accoimt  any  rerouting 
that  has  taken  place  which  might  affect  the  proper  location  of 
loading  points.  The  wire  and  cable  are  provided  with  sequential 
marking  on  the  outer  jacket  to  facilitate  the  spacing  of  loading 
coils  and  the  inventorying  of  the  BJ  units.  The  engineer  and 
contractor  are  to  agree  on  the  inventory  of  the  BJ  units  at  the 
time  they  are  installed  and  the  staking  sheets  marked  accordingly. 
The  surface  of  the  road  or  other  ground  that  the  plow  runs  over 
should  be  inspected  to  ensure  that  the  surface  is  properly  restored. 

9.02  The  engineer  with  the  plow  will  not  have  time  to  inspect  details 
of  other  work  being  performed  behind  the  plowing  operation  such 
as  trenching,  backfillin.g,  termiJial  housing  installation, 
splicing,  conductor  termination,  and  station  installations.   It 
will  be  necessary  that  the  engineer  furnish  additional 
personnel  to  supervise  and  inspect  carefully  all  such 
construction.  The  actual  number  of  resident  engineers  and 
inspectors  will  depend  upon  the  size  of  the  construction  project 
and  the  number  of  different  operations  being  performed 

s  imult  ane  ous ly . 


• 


9.03  Inspectors  as  required  should  be  furnished  to  observe  the 

trenching  operation  to  see  that  the  proper  depth  of  trenching 
is  maintained  and  that  no  damage  to  the  wire  or  cable  occurs. 
Experience  has  shown  that  the  facilities  are  more  susceptible 
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to  damage  during  the  trenching  operations  than  they  are  when  being 
properly  plowed  into  the  ground.  The  inspector  is  to  also  make 
certain  that  the  wire  or  cable  is  properly  placed  in  the  open 
trench  and  that  the  trench  is  properly  backfilled  and  the  surface 
restored. 

9.04  The  terminal  housings  must  be  inspected  to  see  that  they  are 
properly  placed,  that  conductors  are  correctly  terminated,  that  the 
shields  of  wire  and  cable  are  bonded  and  gro\mded,  that  the  wire 
and  cable  are  marked  for  directional  identification,  that  the 
housings  have  the  correct  route  and  terminal  housing  numbers  and 
that  the  wire  terminal  housings  have  been  provided  with  the  proper 
moisture  seal.  The  conductors  in  buried  wire  are  to  be  checked  to 
be  sure  they  have  been  transposed  correctly  at  each  appearance 
where  they  are  terminated.  Inspections  should  be  made  to  be 
certain  that  the  exposed  shield  of  buried  wire  and  all  connections 
of  the  buried  wire  shields  to  grounding  connectors  and  other  shields 
have  been  coated  with  the  corrosion  resistant  paint  required  in  the 
specifications.  Aerial  and  buried  service  entrances,  station 
protectors,  and  an  adequate  number  of  station  installations  should 
also  be  inspected. 

9.05  The  engineer  has  the  responsibility  for  inventorying  all  units 
of  construction  on  the  project  and  to  verify  this  inventory  with 
a  representative  of  the  contractor. 

9.06  It  is  the  responsibility  of  the  engineer  to  supervise  the 
performance  of  the  acceptance  tests  as  outlined  in  Paragraph 
11  below. 

10.   PREPARATION  OF  OPERATING  RECORDS 


10.01  General 
10.011 


10.012 


The  characteristics  of  buried  wire  and  buried  cable  plant 
discussed  in  this  section  are  such  that  maT]y  more  terminal 
housing  appearances  occur,  making  recording  of  both  cable 
and  wire  plant  much  more  extensive  than  with  aerial  types 
of  plant.  For  ease  in  operation  the  records  covered  in  this 
section  have  been  separated  into  two  forms,  one  the  cable 
record  and  the  other  the  buried  wire  record. 

The  buried  cable  and  wire  records  are  prepared  from 
information  appearing  on  the  layout  map,  staking  sheets 
and  assignment  sheets  discussed  in  this  section. 
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10.013  Route  and  terminal  housing  numbering  is  mandatory  for 
buried  cable  and  wire  records.  The  numbering  scheme 
is  used  as  an  integral  part  in  maintaining  these 
records  as  is  illustrated  below. 


• 


10.014  Since  the  terminal  housings  are  provided  in  various 

sizes,  it  is  necessary  to  record  the  terminal  housing 
size  and  the  niimber  of  one  or  six  pair  terminal  blocks 
plus  the  number  of  load  coils  that  are  installed  at  a 
given  terminal  housing  location. 

10.02  In  addition  to  the  operating  records  necessary  for  any  telephone 
plant  (line  and  station  records,  terminal  assignment  records, 
etc.)  and  in  addition  to  the  exchange  circuit  schematic, 
assignment  sheets,  and  staking  sheets  referred  to  in  this 
section,  buried  cable  records  and  buried  wire  records  are 
essential.  These  two  records  are  discussed  in  the  following 
paragraphs. 

10.03  Buried  Cable  Record 

10.031  The  Cable  Record  (Exhibit  F)  is  the  same  one  used  for 
aerial  cable  plant  as  described  in  Addendum  #1  to  REA 
TE  &  CM-111,  "Cable  Record."  The  sheets  are  printed 
with  space  for  up  to  51  pairs  per  sheet.  The  backside 
of  each  sheet  is  prepared  identical  to  the  front 
portion  which  will  provide  additional  space  for  recording 
terminal  housing  appearances. 

10.032  To  provide  an  accurate  record  of  the  entire  length  of  any 
50-pair  cable  count,  the  terminal  housing  nearest  the 
office  should  be  entered  in  the  first  left-hand  terminal 
position  on  the  frontside  of  the  form.  The  pair 

counts  of  the  longest  cable  leads  should  be  assigned 
the  low  main  frame  counts.  The  high  main  frame  counts 
should  be  assigned  to  pairs  terminated  nearest  the  office. 

10.033  Where  cable  pair  circuits  are  extended  with  buried  wire 
it  is  necessary  to  show  the  wire  record  sheet  and 
block  numbers  in  the  "Wire  Reference"  column  on  the 
cable  record  sheet. 


10.034  Note  that  the  cable  count  blocks  in  the  upper  portion  of 
the  cable  record  form  will  provide  main  frame  count 
and  the  number  of  pairs  (cable  size)  that  appear  at  a 
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given  terminal  housing  location,  whether  terminated  or  not. 
This  information  is  essential  to  identify  hy  color  code  any 
or  all  pairs  in  any  given  terminal  housing  appearance. 

10  035  The  "Type  of  Terminal"  blocks  on  the  cable  record  will  show 
the  terminal  housing  type  number  and  the  number  of  terminal 
lug  positions  available,  whether  or  not  cable  pairs  are 
terminated,  i.e.,  BDl-1,  BDl-2,  BDl-lP,  BD2-6,  BD3-12,  etc. 

10.036  Terminal  pair  counts  shoiad  not  be  "boxed  in"  as  done  with 
other  types  of  cable  plant  records  where  "stubbed"  type 
terminals  are  used.  Indicate  instead  the  termination  of  a 
cable  pair  in  the  "Terminal  Pair  Count  Column"  by  entering 
the  terminal  lug  position  number  in  the  center  of  the 
appropriate  block  corresponding  to  the  count  of  the  cable 
pair  terminated. 

10.037  The  party  positions  assigned  should  be  indicated  by  drawing 
a  line  in  the  appropriate  block  corresponding  to  the  count 
of  the  cable  pair  terminated  in  accordance  with  the  legend 
on  the  cable  record. 

10.038  To  facilitate  assignments  and  trouble  shooting,  the  symbol 
"L"  should  be  posted  in  the  lower  right  corner  of  the 
"Terminal  Column"  block  to  denote  that  the  cable  pair  is 
loaded  at  that  particular  terminal  housing  location. 

10.0.;  Wire  Record  Sheets  -  (Exhibit  G)  are  to  be  numbered  B-1,  B-2,  etc. 

10.041  Each  Wire  Record  Sheet  has  five  numbered  blocks  suitable  for 
recording  one  or  two  wire  pairs  in  a  given  wire  route.  The 
wire  reference  column  on  the  Cable  Record  must  indicate  the 
"Wire  Record"  sheet  number  and  the  appropriate  sheet  block 
number,  i.e.,  B-1-1,  B-1-2,  B-1-5,  etc„,  to  properly 
associate  the  wire  record  with  the  proper  cable  record. 

10.042  The  backside  of  the  Wire  Record  is  arranged  as  a 
continuation  of  the  frontside  to  provide  space  to  record 
additional  pedestal  or  pole  mounted  terminal  appearances 
on  any  given  wire  route. 


-  37  - 


m 


REA  TE  &  CM-641 

10.043 


10.044 


The  symbols  of  "X"  for  "in  use"  and  "L"  for  "loaded  pair" 
should  be  used  in  the  lower  right  comer  of  the  terminal 
column  block,  with  the  lug  position  number  of  the  wire 
pair  in  the  upper  left  half  of  the  block. 

The  Buried  Wire  Records  presented  in  this  section  may  be 
used  in  any  regulation  size  three-ring  binder. 

11.   BURIED  PLANT  INSPECTIONS  AND  ACCEPTANCE  TESTS 

11.01  When  all  buried  wire  and  cable  work  has  been  completed,  the 
engiaeer  and  the  contractor  are  to  jointly  make  an  additional 
detailed  inspection  of  a  representative  number  of  wire  and 
cable  terminal  housings  in  each  exchange  area.  These  inspections 
are  intended  to  ensure  that  the  plant  is  constructed  in  accordance 
with  specifications  and  that  good  workmanship  has  been  carried  out. 

11.02  After  completion  of  the  wire  and  cable  work  the  engineer  is  to 
supervise  the  final  acceptance  tests  made  by  the  contractor. 
These  tests  are  made  for  the  purpose  of  ascertaining  that  all 
wire  and  cable  pairs  are  useable. 

11.03  The  specific  requirements  for  the  buried  plant  inspections  and 
acceptance  tests  are  covered  by  the  provisions  of  Part  III, 
Specifications  for  Construction  and  Installations,  Paragraph 
34  of  REA  Form  511,  Telephone  System  Construction  Contract. 
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EXAMPLES  OF  IHITS  USED  FOR  TERMINATIONS  OR  SPLICING 
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Notes: 

1.  This  drawing  shows  a  typical  short  section  of  aerial  construction 

in  a  buried  cable  line  used  to  cross  streams,  to  avoid  rock  trenching, 
or  in  other  similar  situations. 

2.  The  aerial  construction  used  in  this  case  is  Identical  to  the  aerial 
construction  described  elsewhere  in  the  specifications  and  drawings. 

3.  The  cable  straps  shall  be  installed  at  approximately  l8-inch 
intervals. 

k.     If  it  is  necessary  to  cut  the  cable  in  making  ah  aerial  installation, 
use  a  ready-access  enclosure  for  the  purpose  of  splicing  the  cables 
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5.      Coil  and  bury  any  excess  length  of 
nearest  the   central  office. 

cui-ufcuice    wx  uii  ruLii.  opecii  icaiiion  ro-^, 
buried  cable   at  base  of  the  pole 

ITEM 

rSS'd 

MATEEIAL 

ITEiA^ 

NO. 

MATERIAL 

sg 

Guards,   riser 

np 

Straps,    cable 

er 

Enclosure,    ready-access 

sc 

Cable,   buried 

i 

RURAL  TET,EPHOKE  CONSTRUCTION  PRACTICES 
AERIAL  CABLE   SECTION   IN  BURIED  CABLE  LIN^E 
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ealing  Groinmet 


Gro\ind  Rod  Assembly  Unit  BM2     '^^'"' 


1  *This  drawing  shows  the  wiring  arrangement  of  a  fully  protected  pole- 
mounted  or  pedestal-mounted  wire  terminal  assembly.  Where  an 
unprotected  assembly  is  specified  use  unprotected  terminal  blocks 
and  omit  the  ground  rod  assembly  unit. 

2.  The  top  position  shall  be  used  where  only  one  protected  or 
unprotected  terminal  block  is  specified. 

3   paint  the  exposed  portion  of  the  steel  armor  wires  and  the  grounding 
lug  in  which  terminated  with  corrosion  resistant  paint. 
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RURAL  TELEPHONE  CONSTRUCTION  PRACTICES 
WIRING  ARRANGEMENT  OF  WIRE  TERMINAL  ASSEMBLY 
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FIGURE  3 
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This  drawing  shows -a  typical  cahle  arrangement 
in  a  cahle  terminal  housing. 

Splicing  of  conductors  shall  "be  in  accordance 
with  the  requirements  of  EEA  Specification  PC-2  , 

At  reduction  points^  cap  all  pairs  not  terminated  or  spliced  in  accordance  with 

the  requirements  of  EEA  Specification  PC-2,   Leave  sufficient 

length  to  permit  later  connection  to  terminal  blocks . 

The  spliced  conductors  shall  he  arranged  in  hundles  as  shown.   The  bundles  shall 

he  spaced  uniformly  apart  and  shall  consist  of  approximately  the  same  number  of 

spliced  conductors  arranged  evenly  around  the  outer  periphery  of  the  cable  core . 

Insulated  conductors  shall  not  be  allowed  to  contact  any  metallic  portion  of 

the  terminal  housing  or  cover. 

Paint  the  exposed  portion  of  the  steel  armor  wires  and  grounding  lug  in  which 

terminated  with  corrosion  resistant  paint. 
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LENGTH  OF  VERTICAL  RUNS  IN  TERMINAL  HOUSINGS 

This  sheet  shows  the  amount  of  cahle  and  wire  in  terminal  housings 
to  be  added  to  the  horizontal  measurements  for  staking  pxirposes. 
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